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CHAPTER | 


; rae” A 2 
fe 2 


-/ o 
a aE ° 10 y=. O.S- = 
20*mT 3x/IO m=0.53 A Gor n=!) 


[2 energy tadiated = Uz - = -|.57-(-3.37) 
“ a =) (ir ee-u; 


-/9 = 
IEG IER ee Oe 1s 
on Gos eae OPO 


=~3,399- (-/3.56) = yo,17 ea 


-/7 ees 
— L047K|-6COX10 Bg ES 


HES E7 (626) Which applies only te Simpljést- 
Casé of Q s4g/é Vléctrou ju ue 
Vicinity of thé hucléas, Shows that 
the energy V Varies INVErsély a5 the 
5Jvave otf the principal Fdantum number 
Nn. C, 5/, aud Ge have their valence 
Zléctrons in thé following ovter bhe //5 
and “ntivrgyg states? 


Be ye BN wands Sb ERE 
Be V=By gud 5 26S 
Get p=t gud 4A38°4fP" 


Using Eg Ci a6), we Compute the 


following Values for Eg! 


in 
Lj (aarbon) = ,20|-42 3 |= 3.44 ew 
Be 


we 
( 
42 


l f 
: ie Se 
La (Germanium) = LA0 ari = 0.555 € 47 


wHEsE VALVES aré lower than thé actda/ 
Vgllt5. 


ATO WMS jcc a (VEWATY KN Av0GAD O'S Mun BER) 


ATOM WEIGHT 
Ga: Av pee Aroms | Cc 
Shs 499K107= Jn 
As eh hoo Oe of Ye 


Tn. ten, 3 Choker ae / « 


. al 
Ge: 0.29 Xj0 Aros [Gun 
OY. 2.42x10" om /S 
As ; §.03x 10". vi i “4 


Li tee Size 7 / ‘y 


/.@ Af=@ £g=he 
oy 


; -3¢g. : 
COW. SS GIOnks KIO 4. B00x Jo” 


— a 3 
SO — 


— C&G Rbox 07! Ty 0, 78 
h= 459x10'm = /5900 A 


V/51b/é spectrum eO0o — 7000 A 
17 Results given 14 FEXFt ON Pee ZY, 


z 3 Vz 
L& face ,0S°x i/o fi. 4p (- 7000 /T ) 
Ce [osx jo (350°) PAT C 7000 /35>) 
T= (05K jon 655 X 2ORE% JO = 13. 72x10 
g-( 3509) _ IB 72KjO _ 35 (Am) 
o- (360°) 0. 422xi0"7 


condvetio/ty 12 CF EDASES by tactor of 32%, 


19 C= (Nn +p, Je = ne OC sat Ap) 


pokes 19 
T= 2x10'% |.60Xxj0 (20004 foo) = Lexis” 


/ ( , M~ C 
Se = 104.3 ohn - eee! 
Ge F.exld> 
a ps _ 104.3 xX/0 132,50 
ft EE (Ae 


1.0 
= — = Fe 
Va= ner G.05% 10°*x |.60x/0"°"' A 


2 -3 
Az A= HE (0.032% 252) = 5x10 cm” 
zi 


Ag = 0-020 cm |séc, 


S,1F X10 a -7 
p= ate on Ne ee (ane 
R 1000 [R'K 254 : 
oe / / 
A> ne slp meee TTT 5 


PNE Rok Axd'k C.05H/8 <162 X10. 


a= 36.¢ <m lars 


CHAPTER 2 


af Using the results of Mroblem lS, wée have 
Mo. of atoms 1 l009us Ge = 29x 


lo, of atoms of As required = £290 229xi0- 
2) 


Is~ : 
Mo, of Gms of As reguired= EERIE Osea 
§.03 X10 


Mo. of As atoms | cm? = 442 x 44, com Lagos 
jo? 


13, } 
DP ae 
né _(zaxio'] = 30x10 hole/ew? 


ere 4,42 x10' 
| 14 14 
h=hy +p = (4-42 +0,0130)/0 = 4,4zx/0 


4- 


VAN (Cont) 


C0 Nan t Py) = CN ey = Cy Mn 


-/9 : I¢- ¥ ai 
T= 100 X)0' % 4,424/0 x 3900 = 27x10 Cr-tm) 


w 


LA Ixio° gms of As has fo3sxjo @rons 
“(eo | len ott 
DKIO” us of ln has 10,44x10" atoms 


Uo], of 100 Gus Ge = 4° _ 18,795 cm” 
ye S133 7 
NA = £:23KI0 Azer KIO i alectrous Jem 
[6 7s— 


Is” 
ep ICATAIN REEL x jo/* seen, oF 
= - = (3 LS c 
1295 holes / 4 
Na - ld = 132 x10°% holes Jew * 
/) = al&é4oxI0 / _ 4.36 KxK/0 
Aiy-MA 382 Xi0'* 


2 


Gone CZF + Ppp) =0(4,36xI0 x 3 700 +/.32x10x (400) 


T= 1.60%10'% 267% jo” = 6.042F (acm) 


= . a 
hod wif Xi0 gums As has F03Kxio” atoms 


£,03. x10 °x [14,F2 
G.OX x /0*3 


L585K10” 


Mo. Gms of [In = 


é¢ a dé 7] 


2.4- Taking the derivative of £9 7) with 
pes pect to the temperature Ts We Jé ft 


pilg ss is (3+) 
ils RT 


aT 
for Silicon at 300°K4 


ATs _ +5 (Bip Meee S ts ~ 0.167 Ts 
Ati 200 300 CG 


Ker Germanium at Joo °K! 


dis. & (Sar H100 ) OM Ts 
A TReOrsoo BOC 


2.5 Substituting the values given in ve 
Eq (k.b0), we ger 


V2 7 
| Zon Viale 22On V5 
E (max) = a | F) (a4 0.37 


sr } y, | 
Ez (may) = 19x10 |-In Us | '2 = 1.41x10% [tool 

Ey (moy) = eK 10° V/yy = 14,100 V/cm. 

26 Leferring fo Fig Pee and following thé 
rocedure ootlined mu pagés 60-68, We can 


ade the Exprésstons ‘tor Ei, V, Wey gud 
¢° 


C 


LG (Cont: ) 
P= ax, g =2harrd) 
; Ww 


Gales == A690 
aXe €é ie < 

AV _-qx* 

Bier Aen 
At ao WP AV _ os; =) 

Free ae ; 
a aw,* 
Ze 

AV Q Z 

pee Se GOK p24 

AX A Zé é fe xe) - We Oo Wy 
= A(wirx- x? 

V= L(w*x ~ )t& : At X=-wp, V=0 

3 
V= & (Wp'K-X + 2p") s Cae aio? 


In asjmillar manne eVae Q Wy 
Zé 


2 = Mp”. 3 
Ve Vp + Vp, = (Wet Wy) 
Because of Symmetry ee Vici RVp= 2a Vp 
Wa22hp2 2 Wr 


£6 (Conel.) 


3 13 
: é V; 
Vg= 2N8 and We=| 2E¥ | 
LEE 
"= Ag Where JQ = Qnw,dWp= Qweadws 
SB AV; P Mag 
B 4- 
dA\p= 34 We de _ Q We d we 
aie 
= Me sie 3 
1 We |AVg 
Ge 4 é ; 19 R | 
= Non = Melani B4xio') = Six 16 oe We 
P92 Nag foxjo*° : 
/ | 
ated (evaxio' JE 4 S176X 0 holes Jn? 
{no = rE, | fale 
n BTICNIO -3 
exp -E<V4/AT)= POPS es et Ss 
aaah fin yoxjo'? 
-o ~ S/S and Vy= 00/34 voids 
0,026 
From Le (4.45) = (iscexie. “Vaya 
woz ((579x lo" 00134) 
= l4e Xio~ © | 
O ry: 
We = Webel: = 10 Kn = 010 Wy = L.4exjo m1 


Qa 


Jo#! 


S 


Fae | (Gone /.) 
Mal Wis tl 1 XO 46x 5° 
Ex'(may) = CNA Wr _ [60K10 x10 x /eFEX/0_ 
‘ = [506 K EFEX ior 
= /.67Xi0° Lofts /n1 


Plots of charge densities, field sa tensity 
Gud Carriér Concentrations Qré wor . 
Includéd here bécause they are eee 


Sim ( hiav ts tha plots Given in Fig Lo Ft; 


Mad . 
Np (0) = po Xp (2 Vr /p7 ) = st%xp''¢ xp Gi6 


=SICKI "x 47.5 = 274-X]0 ac Clectrous Jim 7 
‘O</0 


: : F 
fn (o)= (fie exp (2 Vs 47) = 5,76 X}0. exp Cae 0, ORE 


F iP rae ee 
= S:7G Xo! K 47.5 = K74-X)0 holés Jim? 


Wy = Lise x16" Ve |"™ alee ‘. va sie 
= [S09 x Cfo ja4eo.lo) | = 0.99 4X10" m 


Wp = OulOX 0.734.x10°m = 0.934 70 mM 
—€ 


1:60 Tape 10°% O:734% 1/0 


Et (max) rg / 40X]o 40 
= 0.939 Xj0° Volts jy 


Plots aré Simifiar t thosé Shown in FigRid, 


Lod 


Np lo) = = Sox jo ‘exp Ge) = $290X 10 "exp (-3PS) 
= 52 70x /0 15 4,35 x po” = 25K ide 2 lectrons |i? 

flo) = Ix 10K 4.35% 10 = 25% 10" holes /w3 
Wy = DSF 110“ (o./34-+10)| oa 12: = nce 


We = he [RiFX JO mn 


Poowe. ow dike of xjo ” 
Ei (Mak) = eaaawe 


= 14.5107 volts /m 


Plots are similiar to those Shown ‘un Fg AK, ©. 


2-10 


fearranging Eq 2.00), we have 


o 2 | 2 -/0 
2 TEL E My =400K10" [40X10 X0,97 


C7 
iM Rrra a 2(-/e) 
am St rede oa (22 )5' 

Aredl 


: 3/z 
(a) ny = 84 7xJo" (40) exp (BS ‘ge0) 
moe a 
= 3, 10x10" exp (-/2.5) = 310K Wie 248x JO 
= 1.58xjo"" 


10 


2.11 (Conel.) 


=e; 
\ 


= ene eq Ie 
V2. 
Bi, 4 i 3x 10° 
= is 3 ae y 2 
- hi iy st ge e( = 4 (150.6) = | x10 K/SDeb 
“wz 
Saf 3x10" holes |m? 


Ale MA tp = 


Tas) 
i 


\\ 


17 18 8 
[Xi0 F2T3X1O = W63X)0" Clec/y3 


VITAE” Se doping is light at 4oo ‘Ke 
(b) 
T= e( Nu, + pr) 
| -19, i8 1s 
=[,00K10 (203%10 xX Ool2 + 253X/0X 0.05) 
= 0,207 (-a-m)~? 


(C) fntrinsic pf at Foo°k has T of 


T= osx 10 (400) exp (-7000 /400) 


-| 
= [0SK 1D EX (0° €xp (-12.-5) = 0.204 (4-m) 


Zonductwity of intrinsic gad dopéd 3/ at 
400°K aré ésséutially the same, Materia! 
therefore, behaves as lightly (almost 

[n Yrusie ) doped materia /, 


/f 


Vee 

(4)a be mk os +3 =aiks (I3+T,) +Vz 
R= $24. 

s= 


} = Zoe 
I, 7H, and +, eer Y 


(b) For Zonstant A= es gt t= constant 


For W=0, I3=l0oma, T= soo mg 
Qj, Oe BO 
; Oe OO 

For z2 S mq , ty, = 100-52 GS wg 


(¢) for Egs llvks, Lex s-= iRSMNG 


Lin) = 125-/00 = 25° mo 


tL (may) = 125-5 = [Ro ma 


CHAPTER F 


ee fae esi yy * Gpy= le F/ see f= 6x10 Hg 
() KE=b£- 0h, = b03xj0 tL 20yisl? 


—l = 
KE=2= 0.675 e247 


ex [AE fee x 
GF. i1x 107 7! 
We = 0.4 X10" m /'s 
lk 


3,1 (Cone/, ) 


(6) Reverse bias reguired = -0.6% vo/ts 


BK 


(a) T= boxjo* (2500)" 4p (- 52,400 /250) 
260 x10°K C.RSK/O ie foot X jou GOP X jor amps ~ 


AREM FoR /00Mq = ae = 0,325 cm 


(b) T= ©./0x jo* (1000) *.249 (-, 600/000) 
= OMdO XOXO" x RIO HID Fo Lox 10 aap /mm* 


Area for foomg = 22402 


0.9F/ 


3.3 Frow fg CB.20) | wWeEé have 


Be aN ged (and <P = 4/3 

A= xX~ aA 
PA RTS 

K FS 473 
me w~ eg d m2 e8, X73 ve 
aE i ev) 4D = Me A“ 
ps =n, Ae (az ) af OSD a Ni 
TE TS be bay ag 
p= too & 
LAT Kas 


3.G- LET PlooE CURRENT 


(Q) 


D+ = custent 


Foe LL= © ? ty (may) = 40 ma 


ae iy fiz= LO Wa 


LT, (max) = 40-5=35 ma 


C= E,-Fr _ 200-/50 
440 


= = Li Sues 
Lp+tite 
(b) | y bd 
C.tmn) = =f 2 S22 4245 
L,(m4ay) 35 
Di ope VOLTAGE Ve 200 K 4624 =z /SS Vo/ts 
L2ZS+4.2F 


Igartion voltage Vp= (60 (Table 2.2) 
ee (l-25 + Fo2&) 160 
E, (min) sag a ae = ZO’ Vo/ts 


b= 4° 
ands 
Big tek erties 
dat Ar 
Now d (ar?) Ao 
At 


SAS; Ccone/.) 


So 


at 
et wé get 


Ax 4/3 fs =0 bécause 
A= (So y= — Gs e HeSuE RIO 


rome sets “(geen y* 
At Zz mda 


aie and in a agun, we obtain 


ax \% 
50 ACE) 2 dk Ax _ Pid ee 
atl & EER =z ag AEX EE 


Ce (24 
V2 ) z= 0 b2CaAaUWSéE 
a = (32) eG ee) 
Gh sete: 
Gas 
Trausit Hime = T= 24 — see =/,5d oN 
ae > —F 
T= [5X 10 pee ee = 
ew: ed SOS KIO Se 


(6) 


2 Vea 
Tevimnina| Velocity = 4 = = = 
4d) 


Ap = [2x 1.76xJo° Dock = S193X/0 m/s 


15° 


He 


(Q F=MaAaz=CE wd Q= Ce 


E, ae : 
€ = £6 Z 
A ou == 
Ay 
ax= uat=Q4tAt Pe 
X= a4" ifs 
Zz 


6 ; 


par 
Trausi- fimé= T= of [ an) '2 
ELS 


WZ2 
ia ~ 2 R iy 
T= (X10 | iy a = 3.37 X JOvese 


(b) Wek = W=fX = CEX= CXS 


A 
fowey= p= a™ = = ae ae 
oe Ex tye 2S or 
A 
4, ct) = SF = C4? 2 (2)G + 
Apt) = Hokie IN 10k toot 26FK10 taps 


16 


3.97 From Preb 3.3 


la) ars v3 + | 26 4xt2]" 
in A~s 


a | 
Aa (Xion 4 | 2X b7EX at ed SG. F8X 0 “ms 
/ 


initial KE = Lim =e, 


- mrus* cy 
Go = Se (1 x 1") ~ ££ Volts 
——_z = 
Ae ZK IeTOX 10‘ 


Total KE= D+ Eps %P4+4100 = joz.F4 ov 


(h) Avove Dissipation = Ez +£4) Ae = /02,.F4 x O.0/o 


Power 15 not wie ty / 5 It (aisés the fenpe 
ve 
Of thé Code, ile Vaiss 


(<) awh Se, ~ wed" (os £(00)*% joso J 
_ _/0 
Ge Foon 2 00! and A,(ma) = 0.0/0 &, V2 
iy 3 
PN) c= AT S He 0.01 to Coco) € sO a 


= 0.010xjo°E~? = 0,09x 04/2 
= 0.07 amps Jem? 


(b) Area = a lelO Cin = 
Fo 


50 Wats 


(c) Aéater power = 


H. 


400 
—_ mi : aes 


= O50 _ 


17 


CHAPTER 4 


AL £246, %=0256, ma |Correction! 
Top Fermiyal 
of in Fig P4./ 
Should bé 
positive, 


: | 2/8 
Zhi we, =i) 

ey SEN Z! 
(E-R4L,) = (4) 


Substituting numerical values, we ger NE 
fo | low x4 cubic eguation } 


Aye fog it 4PL4, -64 =0 | 
€ ki 24, = PA, +32)= ib Be 4- 4-\a\4-4r) 4)=0 


(b) Gra hical delutiou 
sk Qa Value of 
aa => 2 ma 


which ag ees with 
Value determined 
tA (a). 


Cr f= 


2#a aa cree, 


* . BO-(-2) _ 16,67 ma 
amare / 


-ROV 
Cp= (6.67 Volts 
6,= (3:33 
Ry = 0.50 RL ya eae Jima 
RSV 1 
@p= KR V 
eC4= XY V 


Ri ae 
[eo pie ep= R5.,6F V 


5 910.) fo XO 25° 130 
ey Volts 


44 by = Ly + Lex (0)-Eul 4p C4/y,,) 
@y= -Z0 +[30-(-20)] Ltp (-4+/2 ms) 
loz -20 +50 Ltp (Su /2 ms) 
$y = OcSO Tn = 1602 Ms 
Cx = &y +L lo-E, JH C+/7,) 
SE ASHDS Yo (~Su/o,) 
Sn= bl Ty = OSS ms 
& = T Lyp (-4/7,) = SLyp (-47/7) 
3= FA (-hlt) aad $= 65% = 0.50 ms 


Tota Tame = Spe SirdytS = 0.50+ 055+ Loz 


= al MINS 
r=0 
@.(o*)= lév 
| | y, tle oar 4 
Ee (t= Fy) ie Ta | ome a 
CecH= 4 riz El Ma AV 
] aaa een ae 


S$ = [39 Tu = 0,524 WS 


LO 


46 Ab Re and hig 5 CAL, 
At 


ects Siete een = 


Cc / 
NaF Ki, = 
q Ki =p 
/ -3 2 
aie -% 
p= LRSK10 


2s 
A reasonable a Pp rex jwation 13 Shoun above 
on the Curve Of Hy 49 Cy. (he & no & 
Curve tor this approximation (esau bles 
Corvé (4) in Fig 4613. 


al 


4.7 Jase =. oa -A/ = /S =, -+ ‘ 
sit sag Li te Cate Ml = 2 Ll- 49 C %has) | 


-3 
RiR= [tl25= 2.25 4a : 42 10x10 ; 
2. 25K Jo 
L(t = 6.67 01-4pC4/4.45)| ina 


= 44S 5 


Leo) =O, &glo)= S4(0) =0, 40) = (SV 
Time tov Cf 2=S5V and A= 4 Ma 15 


4.= 6,67[t- bp (-§1 /4,45)| 


Correction: Top 
| | terminal of Ein 
$, = 0.92% 4.45 = 44/0 _w5 | Fig 04,9 should 
| be post five _ 

Expression for 4 along Ségimeut T 15 


é ZL -Ea i, 
Ald) = rage Ci-—4p @4hy,)[ + Ault erp -4/z, ) 
Lada F:81Ci-p Cte) | + 4 Lp 4/6) 


° 7 ad 
A(Ale Fl - 44 t4p(-4/F) =I = Ens 
[;25K10 


Time dj; For 2' to go trom 4 # Gma@ 45 


Gs Fr- 44 mp CS le) | pp peo! Ly2ReIma 


sym 67 OP = 1 Beye Ee=hAV, Cy= b.19V 


S72 S t Si usher oes. 70 uS 


48 002 L30.60_ 4G | 0.08L : 1,90 wa 


(a) 0.04. “ ¢ Lis 2] 0,10 “ae 1495— in 
@004: (,65 4 ; 


RK 


4, (Conc/) 
(b) 2 


There. 15 a shight amodnt of sonhinear 
distortion (approx to 420 second harmoyre) 
dae to he oun-an form $ 2eing (i She 
Chavactersstiée curves. 


407 (Conel.) 


Correction ¢ 
The Values a5 

given the Vrod, 
for Ry aud kz | 
Should be inter-| 
changed , 1.€o, 
R2= S00 


{00 LOO 
&, volts 


All b= BAD = Ty +a, (Uy-Vo)+42(45- Vg) to 
(2) Lo= Tot 2AV,(05-Vh) tR (ARR 
(6) L5G = Lot 24 Ve Vem den wt + RVing doit | 
(C) Xp(4) = Lo +R BV Vsin Aan wt + Avsn (1 - coo nwt) 


24 


4o/ (Conch) 


Apt) = T+ ity) Lin WH- Ly, CorrwHt 


2 
Le= ts te elem = LY, 


a 


4./Z Artvial-aud- error s0/atio 4.4. 
a g lelds the Following oe eo 


(b) 


4.13 
(b) 


ope = 4.27,.5°° 

Ei2= 200 dun 42,8? = yes y 

AG, = R00-[F = (SV 9 Fdc= 192.5 ¥ 
Lem 2 371K 100410 200 = 2.54. 9 


The approximate Expressions Y eld + 
Ag, = pecOOn ee. ee = /6, 
= 2X 10 3x 100x 10°© X GO “4 


Fi> = 200-loe,J= 183.3 Vv, Eve = 191.335 V 


(a) 
Exe = ae 300 X 0.20 = JoovV 
LE) = £x1600 | 
PIRATES 2) Al 


bov ( Voltage across IF Gap.) 


£57 


4, [3 (Conc/.) 


2 Xe2 FEct s Xezser 
Xi2 ¢Xe2 ai? 


SE = 0,044 AG,= 0.044 x60 


al 4.W*LzCz 


Ae, = ZL. OF V 


(co) Kutmax) = FwWL = 3x 377x 10 = 1,200 


Alt ne mT ee ) 
A = Ap = Abrt Ap3 = % 4p2 
= 2h ef = £e,j! 
* \2/ ° 3 ° 2/3 
O= Exe &, = (LA) ( eo Vee 
byt bz (+) +(S) (34) 
"= 2he” 
wr = 
44ND 
Us 
Vac 


Given. Ey.2 3000 V, Ripple factor = 0,00/ 
TL=s00mMdq 


LO 


4.1/5 (Conch) Ae, = 0.00Ix3000= 3 


E4ac = 3000 = ad Ll Rit Rep 


7o Simplity de $1941, ASSAAmM~e L, =Loz. Ri = P2 


Esyy = (SALAL za - 
Zo 


3/0077 ~ 4870 V 
fe 


Eg = 0.709K 4970 = 3450 Vrms) 
AG, = &&sm pel Bet ats ~ Ae, = ASU 
Sif 4W*L1C, y [4 wL,C,] 

- 39xKZ 


f4w%2,c,[" “#4970 


! 


—t— = 0,027 gnd L,C,= GSehy IG.” 
4w* Lic; 


As a trial, RRC = oy, A, ther 
Cpe Gr = 65.1X Jo = F./3 f 
CHE ead 


A stepap power transformer having q 
transtormation ratio of 


os 3450 ~ | 2p 
f/5, Vf bee 


is regaired, 


27 


(4) 
; = - @2=/120 
Londuction angles , = Q@2 C3 


SWhe 
(b) TI, (ave) = bah Es gyn wt dwt) 
4i bt Rx | 
6 


= © Gsm [3\ = 0,PRP LEA 
4 Fu is Rt 


T, (rms) = 083 Eom 


i 
: ae ke] Tem 
c ! = A, 2 = 
(¢) vipple=ar& 7 ae 


(Ad) PIV across D, OCCUrs al Qa 60, dak 
Nop = Crn-Siy = Esm dim (Wt-120°) — ain wit | 
M52 (ay) ei ohwny, [-0.866 -0, Fle | =13" sy 

MS, PIV =3 (esr 


28 


4.17 E 


-E 

Cb) The time Coustiut 
as G FeEcHS the 2E e 
Initial buildup o 
of Co to , +5 is 
final value &. 


ALS 
The adjacent 

plot Shows that +he 

erformance of the 

storage counter /'s 

essentially the Same 

for postive peises Q5 

for negative pulses. 

The sat€p INCrvreasés (n | 

Cor Are Me sane, Buildup of @c2 for 
the case of 100 voit 
positive fp ulses« 


to17 input €s ts series of posstve pulses cals 
ampll tude Es , period 7, and repetition 
raté f= '/T. 
First harging cycle: 
(1) C, and Cz chargé instantaneous ly to 


ry aee | 


4.19 (Conet.) 


(-A)Es and h Es and LT jumps 
to Cc2z/Q = £Es/K. 


(2) Diving (amainder of charging cycle 
On aud I décréase ax ponentially ¢ 
Cel INC Leases 


First discharging cycles 


(1) C) discharges tustantantously fe zero, 
and 2 aadI decrease et poneutiaVy 
a5 C2 discharges (nto RF. 


In subsequent chargmg eyclés C2 aud 
ZI increase Since they do not Comp létel 
decrease +0 2@ro during thé Alscharge | 
cycle, Fina tly Q Zttady coud tion Obtains 
in which the | charg@ gqingad aug 1o3t 
aré@ €9dal, A,€,, Agz (ave) =O, 

The chaugé th &, gndir 35 ouditions 
[5 


A€e, = E5-G2 = Es -4Es = U-A Es 
AGi= C,A&, = C, (I-A) Es 
C ee Duk -#)2) 
For Cre l 9 # @ tes yt ) 
O41 = CO) Es amount at chargé supplied tO 


Cy aud Cz during Cac 
charging <yclé, 


Leng Cave) = Lavé = AG! = CO, Es _ C,T Es 
ee sr 


FO 


eg Ao, tue operation is not altered b 
inserting Q Voltage Eo /u Series wit) 
C50 The capacitors Cj ond Cr chargé to higher 
Vo/tagés, Jud CG aMscharges dowy fo Eo 
instead of 2210 asm Prob, 4/2, The 
quevagé curvéut Lyyg tudicated by Ae 
Ineter remains the Same. 


4.21 Assume s/s a sinusoidal wavefory qnd 


Cs = Sonim Wt and Zam > Go and ROE 


& ; 


wavetorms for, 
righthand eircyT, 


Waveforms for lett 
hand ¢ircult, 


3/ 


CHAPTER SF 


Lg =~-Lzo [exp(- 54) -1]-% Ae 
c= Leo [exp CFS) -1]-hw te 
=< AT 
Where @ a 


572 . 
4g =~ Teo | exe( “te ) -I]-“wLe 


Ae=- Teo [exp EB) -M- KL 


Polviag these ee Sf [taneously , We 
Obtain 


Ags ~ Les lexp ( “<6 )_ 1 [+ Kw Les [exp (F)-i] 
Ae= ~ TesLenp(S)-I| + 2 Tes [exp-8)-i] 


mt Wwitige ) 
DEES est reg Se Cae 
~“An ALT 


H 
EI 


FR 


SF Krom €9 (5-15), we fave 
Ate = Tes Lexp (5B )- 1] - Tes Lexp (8) -/] 


For the amp lttication or active mode , thIs 
Sx PYZIS OM Simp li Les #0 


he =~ Tes- Ay Les Lexp (EP ] 2K, T exp(2) 


die ee exp (2) dE = 4a ANE 


Which agrees with Eg (5220), 
5,F- | OS & 
a= Teo Lexp (3 )-I] - “ute 

Oxp(4EB)— AotW Le +Ieo 

Pc - Teo | 

Aen ® Bn [Aetna ee] 


Leo 


Ags Teo [ exp (“4 -1(-%&4 


p|4etr%rte + Teo 
EB phn TEo | 


FOL Neo = Gertx 15'7)* 2x10'= Z.8Px 107 Cfec/cup 
al e 
4 Neo = (4x10) 74 x po!e= 1.44% 10°° eteclenP 


£& ; 
Poo = (2.4.x 10")) [sx po! 4= 1.152 x10" helesfeni 


FS 


5.5 (Conch) 
Np(o) = 2.87 x10" exp (100/26) = 1.3510" 


P, £0) = [.152% 10 "exp (100/26) = &4ZX 10” 
fr (W) = 1/82 [0 @xp (-S00/26) = 5,07 X Jo? 


Ne (0) = 44x10 ex p (500/26) = 6.34x 10° 


Ie (Ge) _ Dp ltée)  Cp,lo-pwil Ge) 
Le (5t) Dp (31) E Pp lo)- p(w) G) 


} = 6 
z. 47x 10 mo 5.42x 10"? _ 9,65 XO 


tn see 
| 3X 10~FX Zot2 X JO 


0.80-0:f0 
8 
& Cannot be accura tely determined, 


This 1s net Q practicg/ method for 
determmning parameters. 


Vy,tce = cs 2? = OF I5KL =F 75H 


20 ~fO 5 
ST vettar= PI We eT £3.60 KLE 


Se BA) Ce 6 eee | 
P “~~ (00-20) x lo 0.04 


Mota prac tical method for deter- 
mining parameters. 


34. 


SSS 


Veritication of numerical equations 
GIVEN 9S. (5,56), (5.57), and ($63), 


re Cd é e he 7 
Numerical data given in Fig 5:16. Vec 


BP, oF Dr Ag=Ang =O 5O Le =-Lg 
Yoo = (Rat Mar)ic - B, (yyp4a =0 


4g =-L Vee, KO 


= = = 0.03 
Ro+(butilar 5 +500 ei 


Nee = (46 = 0.200X 0.03697 = 0,008 Volts 
A= —Re Ue. = -5 (-0,0396) = 0,198 volts 
BE oF De Ae = by Ae Now Ape = Mic =O, So 
Vee= Rete ree (Letig)=(Re + e+ lee )L 
N 


he pe = -3.78 ma 


~ 5 + 0.025 (20) 
a ai 


AB=-20.79 4a 9 athEebsS , We=- 415 
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5,10 

Since the assumed current directions and 
voltage polarities aré the same for the 
enp and the npn transistor, the egaations 
derived in Sections 5.14 and Sls” apply For 
the npn transistor, By changing the 51905 
of the numerical values givénin Zectiou 
5.19 and Fig S120, we obtain the equation 
and Waveforms for the npn transistor, For 
example 


Abs Ig t+ Ly, euwt = J00 +50 Lan Wt 
ee = ict Tom dymnwt = A264 0:80 2nwWt 
Nek = V2 Veen dam Wt = 8.70-40 amwt 
Sty Nee | 
The emitter aud the Collector loop equation: 
for the circus? in Fig PSall are 
Nags at Veg =(Ret let Le t GAe 
Vee-%e Loo = (t+%vIe LE HH+G tke jrg 
Solving these egdations Simultaneously for 


LE aud Ac, We ob tain the equations Ziven 
in the problem, 


Sil2. cutott state expressions 
Meg = Neg = Sl LE ~ 01008 2 S01 Ke 


AX, = 0.0094-NEE +On:2D 
AG, = WOO G4. Neg tO. 20 
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S12 (Conc) 


Amplitication state expre 53/0NS 


Neg = h004Ag - 0,008 
Agee = 0.0387 Ae- 0.008 


= 4.67 Nez F235 , Ai pte -= 4.67 


AL= 128 Meet her! A,= 2% = 128 


& UB 


Saturation stote ex pressions 


Neg = b8B AE - 0,765 


Neg= 0.25 he - 0,765~ 
A = 0,181 Age +1 


AUL= 0.98 VEB TIA PS 


nef the transfer 2. 
Shavactertstics 
1re plotted. the 
Nn pa Character- 
stics gre read- 
ly obtained 
rom the above 
Xpress lons, 


15. 


AMX Volts 


O A Km 3 Fe <3 
Use &£ Veg volts 


ee oe Vena Vee 
(a) Rp 


From load line: Ico= 45 Ma, Vz=4.5V 


2-2 ~ 0,040 Mq = Goa 
350 


(b) kgh= 40420 4m Wt ng 
Ac(Mmax)= &.% Ma 
Le (min) = Rt mq 
Nee (Max) = 6.6 V 
Neg (min )= 2.FV 


(c) Po = Vee Le = 4,5x 4.5 
wad 20,3 ri W/ 
6.2 - 2.4 
Bp ca ee oF 
(4) A, 0.06- 0.02 
Fog = @2ce 1x 10°. LB mw 
zx % 


51400)» Ry = MCMee. setae 
Ig O.0F 


(b) Using same valves Vag ¢ K, from Frob 5.13, 
we have 


Vag = Ki Yeo _ ae Abele — be 
Ki tbe (Ri +kz) Rz kz, 


meee - 225 KL 


Rp = REEL g, = Keke = SOK22S _ Ghose 
Ri tkz P2-k, 225-50 
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SAS. 


(OATS Tae = Xe Le 
De= kot X%v IZ. 


tes Teo -X; I. 


58 actin 0 te pe er ek OS, = OFPLQ 
{-%“y Xz [-C9F ND 


Lez leo-Xrle = 050-6 FP7(1) = 0.019 Lia 


(c) Le = Leg —Xy If 


Since Vap= ©, Lg=-Teo Li-i- x, Ie= -«zI, 


ey akeo d 


= = AL2 G 
l-KvXr (-0, F¢ < 


Le=— X; ie = —O, 99 X BY 2 = OV42 ua 


Ie =-50(6.001 )+ 4-7 (- 0.75) = - 3,72 ma 


Le= 3-72 +6,07S—- = 3,995 MQ 
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S.No (Conch) Vee= Veco ~ hele =-15-3C3.72 


= - 3.P4- volts 
From Frob S:4 


Mig, = & Ls Te+ieo+%2rtTe¢ 


ad 


* ts. |=29 ma 


0.00085 
(b) Yes, because Uce=-3.P4¢ 4 Veg =.208 = 


BAIT Assume active state, they: 
I,= ee souls Vita 
T,- = -50(0,001)— 49 (0.18) = -7.40 mq 
eg = -IS- (3)( 7.40) = -/S+22.20 = 7-20 V 


Vice Aas Gone positive , Sa frauses tor 1s 
operating tn satuarqgtiow State, 


Te see Meg 2 P= -sma G TE=S/ SO MQ 


Veg = 25°| 52150 +0,0005- 3-62 | , an5 mu 
0,000 5 


VeQB=rS -§$,00-0, 001 $ 6 IS(S6150) |- {23 mT 
- -3 
{xX lo 


Vie = Veb- Veg = (25-200 =-JS mr 


4O 


SAB From £¢ (S87): 

wt=Fo's Ac(May) = Tet Tezamt Lowy + Tem 
a) pp-27o * de(min) = Tetteam- Tey + am: 
So/uing these two egaahous, we get 


I...= Ac (Max) -Ae Onin ) 
cCiim — Zz 


Se Le(May)+te Guin} ey AW 


‘b) Den = ee - (Sq (Text Values 1.18a) 


Leom= = 0.075q (Samé as Text value) 
519 (Q) Achar.) = G2, Ac min )= “4, Te =hS mq 
Leims Ima, Team>-0.l0 ma 
oe 19K 16 3) % [0c0 1.80 mw 
Foc —— 


9, gid =. 2-10 00 = 5.26% 
[.Fo 


(b) Le (mavd= 2.6 , Lelmn)= 0,40, Lez 45 ma 


Lem = 3.6, Lom 2-2 ma 
ex (Belek 16 3) K 1000 - 6S mw 
es 
ng _ O25 C20 = 6.45 20 
Ds A= ae XK) | 
Yon e = 4(4.5) Daas vrtasCadiescest) 
Vee (Tet Lem) = 7 (4:S— 025) = 36:2, mu (492A) 


4/ 


5.29 The termina/ equations for Figs 
S225(4) aad (6) ares 


JO) = Su At3i2 Az 0) 


22 32, 4; F322 42 (2) 


A = CZrpt are) 2, t2Z2T2 Aas 
My = (2r2 + 4273), + (272 +2173) Ly 


Com paring Bes U) F (3), we get 


Comparing Es (2) ¢ (4) we get 


jJu= 272 +@ 273 = 312 +Q2rz 


G2T3 = 32;-312 9 jee =2teterz = 2+2r3 
ge Siegen 
273 


421-212 


Se. ThE termina/ egdatjou s toy the 37 fae 
Gune tér Modé| su Fig S-25° (2G) oud Foy 
the Tee model of the CB Connection in 
Fig Se2S (6) Gre as follows 

§ ¢ 
AQ, 2 Buty t+ Zierr 
ATae See FAQ AZ, 


G2 


(/) 
(2) 


521 (Cone/.) 
Ney= 4 = (Gtielte tthe (3) 
Neo= Uz= (tay tele +(tte)te (4) 
Comparing Eas(1)4 (3) and (2) 4(4) we ger 
Su= tle 52) = Ieee 
5127 Vp 522 = ht (Eb 
the relationships given in Figs 5:25(4)&@) 
for the CE and thé cc Connéctions are 
determined 1n @ similiar MAAN ET 
SAK From Fig, $22) (b) We obtain 
4a = Ai x; i SA UP (AK, A= -R Az (3) 
Laz Ark) + hez2 (2, A2=-Y Me (4) 
From £4 (2) # £4 (3), 
: t e AI 
hz Ant, + 422(-kle) #€ A= SS 
e “a ahs ig [t4Ae2Ke 
From £43 (1) #(3), 
Alp = ie ye ~ hr Ree =a bu 4 ia bur Ke Ad a; 
Bp = Dendy Arkh = hy - AeA 
hoz t Ye 
From £7 (i), atj=hu L2/Ag + Ae Ve 
Be bulitdAzz kK) (- 02) a hia x 


ro ad <a Oe 
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5.22 (Cone |.) 
eae: Az 42) Rt 
se A; Anz Ae R,-An(l + for K.) 
Setting AS in Fig $27 (b) egual +0 zero 
aud 50 [ving for Al, we get 

Ls = A. Or 


Substituting this EXPréssion for a li 
Eq (2), the Expression for ©, 15 cbtamed, 
2, = Ge An + Rs | 
Az, Che tks)422- 412 Az 


SSO RG, Fig S25 (A) we have 


li == tpt lo a,= te-he 
Kiz= Ve (22> to + (low) Fe 


Substitating the sé ralations into the 

0 ir eae egdations listed in Tobje $3, 
WE obtain the C& 2xpréassions listed 
Nn Table 5.5(b). 


5.24. 
AJj= An Ay + Air 2. AJ, = Yu pb +h 2 


Avs Aud thre na tay Litt dn 


Mow let L,=0 aud Az=/, then 


44. 


SAL (concl.) 


A2 = teede, 50 [22= — 
22 22 


A= 


A= M2 A = Are £2 = Ke hr, 39 gry 
Bie 22 


Mow let £,=1 and 4270, then 


A= Ayt Ayr 0 =} aud Uz= -~A2dy 
za 


Ayr Az del _ ij and i,= - Az 
ae A22 
525 yb, So DIS 
h=4, Ur A; Ry R “p 
qe / qi2 rm i | es an 
Az =f Ui tHee Ms, | | 
Let 1320 (ovtput shorted), 
; = i es k2t+ks 
saa “NS Ri + keks 4 d" = Reet Rikst Paks 
zt R3 


= kt, a — R3 uy 


og, AOR Vinee ae eee 
a iin P2tR3 R2+ R3 


21 = > E3 
$2! = Gath Grek 
Let U, =0c aud 431NG simi fear method, we geT 


<< k3 Ry + kg 


a Rho + Pht hoks (i a yaw are 
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5.25 (conel.) op 
=m 


| 5 ‘ lm —— A 
Using an tdentical A 
procéedere , weé ate 7 sa 


itt Fhe 


following 2xpr ess ious ; 
ae ee 12 3a 
ca Y2 +73 “p12 = - Yg 

JRO ae 

Por the circast ya rn 

Fig 5257 (6), we have o e 

al ovtput power fz of | : 

fi=- V2 42 p= Mis ks VP, Wi: 
PI 


Ua sees ECL te) ae Lae 
tah is gga 
From Table $1.3 we substitute Lor Av, and: 
+k. es 
Pre t RX Markt!) bye Art aM (re 


8 


Ge as (hs+-hR) Tou : 
Cite) - (hy + soothe) 1 
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ee Vo re £00 Ke Ve Ve = 100K S000 Vy 
FoF Rt 50,000 tXO00 


Aa = Vo =z 9.09 

Vv, 

PAs : CAY _ 00x20? loa 
tks loo +000 


Bote on . 2/7 
Gg= Aus Z- (7.07) (£ ) - 46S" 


Ge= (Ai) 42s - (0,825) (4x1000) | 0,543 
ce S00 


& , 
aoe cals (ares) (£)= 0.980 
S Ri 


Ay BECO TE oh SOx 0,50 225 
foGto> el 


Gy = (£5) % 4x 100 Cars 


50,000 


3.28 (a) Le = (Sott]-3) =- 153 a 
Te = -/53 +50 (-50) =- 2653 ug 


(b) Teplsesc) = lo(-3)= ea! ee 
Ace (SS%) = 1.460) = 70 
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Fig 5.36 


——————— 


——— 


ae oe a ee 


5,28 (conch) 
Ie¢= (7oti(-%0) = - 2130 ug 
Ig -2130 ~ 7o(-S0) =-5630 49 


() T(55°) _ 530 
TeQS") 2653 


From #195 5.3614) and (b) at Vee=Jo y 


= Rel2i 


Tc SS") - 7.40ma _ 2, If 
Te (28) 3.50 4V71Q 


Sep eee 


Sse 


Tool2s°)= GLA Bele so) (2)CN) = -32 1q 
Sete oo 


= 
= 


Aro 32-/ 


= &07 


Re wi Aivel ia ne 7 


= 0.565 bf = 56S 2 


Te 3.54. 
Veo = Vee t+ Re Io -Ve = 65-35-2=-/Z V 


Ro _(PatiXsc-!) _ pix EE i 
Re (Pu +1) - Sz FI-F.07 
Rp = 7.&SX O5¢6S5= 4.43 fa 


Vag = 4:43 (- 204)- 015-2 =+ 2,33 Vv 
Vee = Ki ee © Rs Vac (oe 44X12 _ 2 Pye 
Kit Re relsd va. 


R= Rab | = 22.8xK 443 = 5.90 y a 
R2- kp Ara S- Fr, 4-3 


4-3 


25° Taking the derivate of Eg ($142) 
_ with respect fo ips ylélds 

(a 

= - bx 


Sy = 
V oe 
Dd Vee Teo, Bu Ry a (But!) Re 
'b) -50 


=o 
7 = -0.67X10 
Sy = Fo.80 + (SO#I{ 1.33) [107 / 


9-31 Taking the derivative of Eg (5142) with 


fa) respect to Pu, wé obtaun 


JIe _ 6 [( Ves - Vee) +(e +Ke) Leo] _ ke Le 
6a) Bw LE, + (Bw tH) Re] Rp +(By +1) Re 


= te __ Kelle , fer Butt pu 
Bv = Ry + (But!) Ke | 

S, = ——(katKe) Lc 

fh» “Br E Ret But Re 

pe (6. ¥0 + 1.33\(3.6X10) 

Pe So[.6.fo+ S1( (33) | 


= 0.764-x10 ~ 


b) = Oe 9P 4X10 oy 
"imN"aq 

32 (a) Le (25°) = #1 (-S0) + Fo (20) = 1640_ug 
(6) Le(5S°) = (2)"(0.s(Fl) +1600 = 2¢00 ua 


‘¢) eu Atle . 2fa0 - 1640 &, Fp.3 
FPGA Tot ilo Os 50 
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$233. (g) yy = COIR S By 


6,67 + 20 
= 6.67 20 = SK 2 ae = 76,5 
Abie aac 67 > Pes seem 
Pl, AB ea BE Se = 0.07397 Ma 


Rp +( Buti)ke F4-Fle5 (0-50) 


Le = 7-50 (0.001) +70.5(0,0939) = 5.27 ug 
Veg= (2- 1(527) -0.5(5227+ 0.0737) = 4,06 V 
(bh) Assame Vag = 0.20 V 


Tz = 32-0120 = 0.06729 
40.7 


Les 0c07/¢ 70.5 (0.007) = 44.92 ma 


Vee = I2- HC 4.72)- 2.56 =4.5° 
ee * B72 


$234 (a) From load linet ke+ke2_2 


Error 14 ow 


= i77s oa 


oe 


Re 1.79S- 0,20 = SIS RL 


R, = Vec-Vex~-Kke(Le+Is) _ 8-0-0,20(3+0,02) 
Lp Os Oz 


Ri= 377 A ) 


(b) Rac = PIIARE 7 RAR be 
ESS! FZe 


§.34 (Cone!) 
Lem iain ee 1.75 ma 


(c) 


tim 


be fo SOK 7 


LSISt 2 we OQ. fiseye ING 
Ls 


Aj= Lin = %7)2. 38,6 
Lom e020 


3 3 
PEs OSenio VK2KIO geo t ny) 
Zz 


535 Rew Rilo llhe= jolloliz2/.64 bx 


Ap AXs = kg = 104A a 0.8745 


C3+ hie loths 


A3t Lp (4+ Age) = (I- Ales +& (I thee) Ls 
Ap = 43th (20,89) tob 11453) = 44:4. 
Vz 


As 


= Ml d ss ———_+______ 
NeaheAiks and A Ckst bsilAce+ fe Ail 


oe he A. ELE Ge Ae 
Arc ae RstRalihuethe Ai 74 I 


ss =Aget(ithe é) Re = 1.50 + SN(led= $5.5 pa 


GC, = Autks _ S50040 29,4. (For ks =o) 
[thee ST 


S/ 
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Apt = Agi + ArAgy,) Akbr 

Aveh = Agy + (1 +4401) Afb2 

Also, we have 

Ky =X tI“) Kz 

From Table 5.4 fer Type RVSRS, we get 
Apip = 31+ (1-0,998N3)) = 3140.66 = 3.6F 


Ath = 0.976 + (1-099 c0,9 1b) = 20, PIF S 


S237 Rod= ode t (1+ Ange )Ke 
Avie = 1400+ (|+44 1400) = 64,4004 


Mase = Ae} (1 tAge,) Ate2 
44+ (l+44X 44) = 202¢ 
Cog = C4400 + (It 2024N2) = 4114 AL 


5:38 Ig= I-L 
4 Ze=( puti)Zeo + BuTg 

= (But 1) Leo ~Pule + Bu L, 
(b) (But!) Leo = fw To ahd Teg =I, 


(c) d-c power [oss ts less, aud em, res, Ke I's Climin- 


ated, 
S52 


S37 
fa) Vce- Vee =(i +2) Ip +k, Le 
Tx = (But!) Teo +Bute, 


Solving these two eg4ations 
for Ie, we obtam 


L-= bx (Vee -Vvge) t (Rt heXbv t!)Ieo 
| Rat (Bt!) Ry 


b) 
s,=27 = Chi tk NXby tl) 
d Teo Pu Vpe Ret (bu HK 
Cc) oe dre Ke re 
J Vae pe Ro + (Put ER, 
s,22e|  - Wee-Vae)+hi+ he) Tee] - Te 
P F Bw We Fo + (Butl)Ri 


issaming etl = br, we have 


5 = te _ QI ‘ (Rt+ke) Te 
Pw Rat (By +! Ki a Bu Leo + (But OR | 


lots the Similarity between these eguations 
2nd these in Froblems $30 Gud S:3l. 
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Se eS es 


S40 Correction: change Fig PFI! 10 Fig 5.37, 
(Q) 2 _ 01S - 0.20) + (3+ CON 80+ 1X0.002) 23 940 


Got (Sotlf3) 
I= = ers _ 3.74- — = 0.0472 ma 


Vee =/S~3 (3.744+0,0472) = F.04- V 


(6) _ChrvbaY Buti) _ (3t6oNBeti) _ ye ps 
= BENE, Gor lecnits 


Sr - /@?2" _ o,2/ 


—Ee 


Px 80 


CHAPTER © 


Gel P 212, 
Wp = 0.012: (So+20xz) = /o.22ma (0,56 ma. 


' ie ON Sifa 
ep On O1e (25+ 20x4) “= 2.9 «4 (10.0 ma) 


roi) 0.012s( 100 FO) %% = {2.0 « (12.0 ua) 
Curve Valvés shown ry parenthesis, 


7he eguatyjon 15 hor ageurate for CeyO, 
Ase, Ne positive grid VE€glon. 
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b.z 
(al From £9 (6.30) 4 £5 (6.40) 
Aur = dey = - 4 &, t 
dA Se (tot KeY tp +K,) 


9 ee TA 
A€ce ip t& 
(bh) Ava athatl ates) _ 1,47 
(1.4410 £.9+20) 
eps 2 EE 
2. 9+ 20 


(C) Ay = 2/23 420) - 9, 0/6F 


(1.4 +1000) K79+ 20) 


Jeveve ch epiug occuns it ke 7 (9 


2.3 


b) U=94, tp = aie Ire 
Im = (140 Ho 
ee 0 "667 
§1,.¢ +200 
5 lope = 300-60 Bs 
—- 3.5 


_ 68,5 


ia) fk = as Pe Teline 


C) data For bias line —> 


Sm. 


ih 


6. 4 


(a) for @20% Ay = b24 ma, Gzs4y 


A= 
ie ve - 2-5 
“6 ZS 0K Gee ee 


Ap = 0.0 F, 2, =i2F2Z. 44 


“p= bp 
For @=-3.5'§ 


= 2£2- 43.5 (0:08) _ 7, 
dewmmiaer ee 
BP of Dpé 
00, Aba 
bb €6* 50.9 us 
@, = Z00vVv 


BP of Dg ! Ay = 220 = .235-nma ¢€ G= S3V 
-D 


(b) the EC, 49 &e Charactéristic /s showa in 
Prob @.3 (4) by the dashed line, A betta 
aperoximation 15 obtaned f nN CV Easing 

J 56 BP oft Dp occurs At lowér Uglue of €¢, 

GS At 44> 1 ma, 4= 230V, and O¢2-2V 


— 246-1 


i 


Fo= Gt Meet Ly = 164+ 10062) =-36V 
ot evalvated From 
(p = Set = 13 be (Siopegt 20} 


‘rae & curve 
= (109-2 46) LO 7 1[44o U~- 
a a ae 
ee Le Leo = {370 UU 
dm = is 2 FEO (Oa 


oe x, ZO L 
KY 6 ee 
Wk dr (202200) a 

af x 
<g0nax) = {38 img N © 
lp (min? = OulLt MG who 
i, <=0.68 tg ef 2 -¥ 

x 
Dom = 1.3¥- Sot = 0,62M4 

O 
fim = = Lac oe LIM V C ae sb toe 
joe bin volts 

nee ISO A 


211(1000 0.02) 


Yes, because 7750 <é 509,000 Ly Aik, KeKGe2, 


J 
| eee Giman)- Spin) _ 240-64 3 
Cc(marheec(mn) 3-0 it 


A= ~ kee - 74-043) _ 525 


Ol Te 


(p + Lac §ZL +143 


!) fen = (BEEOIE 24008 = 0.04. ma 


Ep2m = hac poms (43 K0,0¢ = S72 V 
) ams (without Ség¢al)= 0.68 Wd 
Z (with signal) = 0,08 +0,047092 meg 
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3000 “& |Z,396 W 
4o0o -/1/,.92w | 4.8 


(b) Note that 5SQvere bottom clipping OCCUY 
PoKeRicsn <— 2000 2oe 


(Cc) (fii peice 3 Og eee 
Ti, a0 AD 


foal (a) PES (G8) 
Cp Gain) = Eps -E, (max) = 300-260 = 44 
From load line 3 Reak't- &' = zee = 2612 
(b) Qr= &e + €, 5 at eg =0, Es(max ) = S.(max ) = 2X 
(¢) cutoff occurs at @ =-4.5V and G=3 
0 (Cato€Fl) = O- (cutofl) =-4.5V 


From load line at Ey = {Jo oie 
Eo=-l.75 Vs Ty, = 0.50 Wd 
oes — Goa a 550 Weak 
Kb O-SO 
(y'= 2£6I- 3.56 = 2525 bm 
Riz : hgL + Be | = Ro Lit735 ]= 75 M& 
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| (conch) 
Peco: Np s7Oetah7m Bins 
‘OO 


9210 From the Le and yy) 


/ow, equa tious WE 
‘a) obtain is f 


SB a (Roth ence 


i, = (419 - ke) Cc H het ke Ho) Ege 


Db 
B= (Ry tRet ON Ket a) + (Kt4g ttp) Re 
b) Assuming C< 0, then Vo =, aud we have 
4e=0 and A, AEN EA POSED 
Ry tip + Ct) kk 
¢) The right hand circuit of Fig P&.10 (6) 15 
derwed from the above expression Lov A5, 


Rearrauqiug this expression Into the 
Follow ing form 


Mea, Lbb 
mee ay we gét the (eft— 
—_- —_—_—___O___ 


b 2 haoad Clrcart of 
Bal? + RR Fg P10 (d), 


4 = Ae, — aes Ke 
Bol Wes pt Rp FH) RK 


a 
- Ae, (p thet (MH) Re 
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(CA 


A conenient method 15 


fo assume Values of & 
and the compute ex, 


“4.5 ©; volts 


(b) Slope Qe, x79 = - (300 -/50) _ Mar a 
SOt 4s 


Slope @, no Of = 22 = 0.718 
S45 


Aus) = Fox 2S RMON no hy do)! 
Fot7s+lFoX2Zs) 
—%SKTS— x79 
a padi en eee ne Ee ee ee - =e As 
nar Fo +75t(7CX2ZS) at 


(C) Rr Rezko = SO Ka 


_/00 
104.5 
= 0.957 


Slope @, 42 eC = 


Slope 12 @f = t400_ 2 0,957 
104.5 


Aur; =A, = LERSO sa 95 
¥O+tS0 + 976(S0) 
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Glo Lets try +0 obtain @ Value of Tao 
ae oe e"s 0,5 0 Ud » A- d-c Jjooed ne of 
RotRe =/607 Ka ja tersects the Co z-leS V 
Bene din tl,=- 0.57 MWg, Letususe a 
Q pomt of 


dp = 0.57 MA, Ee=tS VU, fy lS54.V 


= Sc = L650 _ 
Ks eva & 2,63 At 


Ky= 167-263 = 104 ba 
ae — 164-xi000 _ 
Rac = |g marr see 


For E. =-40 vs Gimm) =/{28 V 


" Cc = -KOv, C, (mar) =LF2 V 


Zoi = Foy, = (RIES = 20.5-V 


Epem = a amma - ~-0O.25 V 


274 =, ORS KIO 0.°7 To 
no 


A Coup liu ca pacitouce CC =0, 002 S/F 
7 reactau oe ee 


; seen f — AG SOO 
eee re 
Xe Goooll X 0.002. X% 7/0 ¢ a 


10 a Value Ce 7 0,002_ xe Can DE used. 


dl 


CHES £3 U5e A cothode foflower circair, sin 
the Théveain model shown oY, Fig 6. 27 (bd, 


Wwe obhtam 


Rout = k= eRe 
(p't Re 


cis 22 = 0704 kh 

P git 

Ge (p Rout © 01704 X01300 _ yp sr2Ka 
= Rot 04 70¢- 0.300 


6/1¢ At the BPof Di Lp=o0 aud An =O, 50 


(4) e, = Ki Fh _ bGox3oo _ 2es-y 
pp. God +280 
A, = Ebb -Ss = 300-KXS- | Oo 60 ma 
zy (Zo— 


=1465-(Ry trp) % | os - [300-120 Sa 
a AL Fe FO 
(b) sen an 
Aare et keq_ » Reg = Rilke = 62d 
tr Ceg 
At = —~7OX Che a 4-3 
WS + GFZ 
Voncon ducting Ca4seEe: 
2 OMe Beene 
fr IS +t i125 
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Zooyv 


6. io Correction ‘ Add Ky = SAL 
"a a LOK 


4 
POCO NE So aa 


i, = Ece- €¢ - *0O-& Toes 
Re = =2zov g5ax 
Where E..= Ki Foy = ZOV 
ktke za = 


Bias Lne and load hne tntersect ot 


Ee=-9V, Ips sifma, Z,= Z£/BV 


6.16 for Cc lo, £3 (6.130) gives 


ee 
a Gall ae ae yD aby. + Egg] 
pt (uti) Ke 


bh) Fer Q@.20 and TL=0, Er Is 


Peg ee TLE) _, 100%300 _ 277 V 
(p+ Ric § 100 


C) For E_2= XSOV aud =9, a 15 


LE + 21100) (250) -400(300) _ aya 5), 
zxZOK [100 


a) For k= loo ha? =, = Z4E-P V G GL=244F ma 
i Ke= Sd Ant E.=247V € 24,74 ma. 

| I r 9 bes 

Bore tp ile “Se | Joo = 0.3f0 £4 


ee = 


63 


6.16 (Cone l.) 


(Ff) Yes, by using a tibe having a larger 
Gm. ee Ke the value of Root, 
CG) If Ey, décréacses by /o 2 » £4 ALA €45¢: 
by J0%. The 109. drops In Ebb Gud ed 


Rroduce q [0 Yo decréase jn Exe 


GAT Correction? Change R, from Zo he to food: 


ee laol|1o0 L210 +20(247-5)] s 247 y 
9+ 21 (50) 

Note: If E,<Es, €ce>0 aud gvid cuyrent Le 
Lilows. The large value of kgs ZOoKL, 
however, Keeps @c £rom becoming too lame, 
Assuming @c2#0, the value of E, for C.=l00k 


Ls 
E,= Re (Eb5 tec) 50(270 to) eer, 
Cp t Re § +50 


Let 45 u5e LY (6./30) Gud a53syme G= (KX, 


= TolE+ZON247.5] + (1+200K%70)] _ agey 
(7¢+50Lt+200)+50(B+20) 


The grid voltage 13 shght ly pos/tive. 
Y, déecreaséin Ej = ae 5:25 a 
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(on (pea Rp es? ive kn atl 


Bat hag tat yt) Rye 
where Raui= Ry | Ree and &y, = €s - 
Cx _ At; Re i 
A eee ar 0 ee NE 
wT es tpt Vat )Rac 


Aar2= & _ -Koxpe = (Aati) Re 


fx —€92 (p2t+k, 
(e) Aar = © 2 ERC Anthns 
es Es Cx 


= AG (42 +!) Rp RAd 
Crypt (arti) Rac (tooth 


For identical tubes and Rey? Riz, we get 


AK 


Ge 2ntRs 
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———— — Ss. oe 


——_ 


6.17 (0) & = (Exnt€c)- ky Ly 
= (300+&)-XOAz 


Co [Esp tG@| <b & AC As | Ge 

& 308 | 14,7 4 | 37 |-20,.4] -2,4- 

4 BOF) /3.3.| 37 | 2,€6| 2/0. Z| gow 

O | 300} 10.4) 9% O |-/0.4| -/o,4- 
- 4. KIC| 735° | 1489" CO 9 eee 
-3 OT e500 193 O - $0)1+3.0 
-/2A | 288] 3.01 230 O -3.0 | +%o 
“ZO | £80) 0.40! 275| Oo | -0.2 14/28 


Ci RK Le - €e 


(hb) 7he path of operation 3 readily » fot ted 
dolag the above values of Ec, Ag) dud Ep, 
The path Ls Gurte NN CQL: 


& 
ne 
S 


Cc 


b, 20 


{5 —~=/ Ove San D2 Gin 0f Qa Sn 


(b) Cs aod Gee-& volts 


Slope of Oye 22 Of = AL =7,%6 
ct a rT) Ex. = Ay =/2.7 
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; | " Oo 


| 


Load on T, /5 input to Cathode of Tey, 


(bd) p+ =_Kpt pz 
Ar2tl 
Aw = Cpl _ - 24 Rée ee (Kp t 2) 


Ge yt Ké2 (vari) +2 +R, 


ae ~ (42 +1) €9z Ry € (Lz +1) Ky Spi 
po + Kb (pot Ri 
= CER SN 
C) pot Ke Riz 


ar = = Aw Avi= las wat ie] ey Kp 


: (pi tkKé2 


9. LR (a) The model shown jn Fe , POARK b 
/s dered Cron the Theven'g 
model of the Cathode follower 
Given in Fig. GR (b). 
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G.22 (Conch) The /o0p eg uations gre 


(b) Sy = Rn Ap thy Ape 
C22 = Ke Lp; +t Roz Ws 
From these eguahons we obtan 
iy @ Rae Guiic Ke @z2 


As 
Ri K22- Re 
Fie a Ri C22 — I< Ey, 
Ey Coes Cee 

where ee (pI + bos ; e, 
At 
Az l 
_ £40, + Ess A420, + Eb 


(C) i bi, Cigna ee) = “AK, (@, - 2) 
(d) Ru =bo2= 2,96 ba 
Cie BOSD (0.20 Cz = SFP? 2 143 V 


A= hes ie, Abe = 203 ma 


C= -10 (425-203) 2-22.22 V, 4.222 sy] 
a 


; 
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CHAPTER 7 
LI 0) Ay = BLE, +H, +1504] 7 


For &¢27 = L00 V, 
Ye e 
: / 
Ap2> ssp) An? ALE +A, ee X12) +-toous] © 


7 In (9 2G wnalte wae Cach Yol/tageé scale 
by ene?) Qe plate curreat- 
Segle by (100 jose yee = to. S45, Dothg 


this ,we bas 
€cz = 100V, B= 200V, yj =-RV, Ceg =v 
a plate curréat Pass of 
Ay = 54S (2,50 )= 136 ma 


le Fe (a) ey = f, Care Cer, &z2) 
‘ ¢ 3 
do=di =(94b) de, +(94b.) dey - (4% )\decr 
p f / : ( } S (Fe) 
Ap = Gp &pt pi gi + Gp2 &92z 
nasimbias manner, We obtain 


A491 = Zee = Fie Cp t 9 1 €g) t Fiz. €42. 
A492 =dhe2 = Jap Cp t G2 Cg) + G22. 52. 


x 


it! 


LA CConcl.) 


where the g‘s AVE COW didctancas 
defined by the per tia/ derivatives 


Jel ey ee 
a= (34) Sasos rg W2* (Tae 


ik + apes bs  Jte2 
fg ( roete 721 = tel ), qo pec 


(6) Usjng the above ex pressions and 
assuming bg, <0, VE Can construct 


the following incremental wtodel?* 


€ 


Ap2. 


me j 
QOus 
| W161 | Ip2 &, 


ge a 5 92.2 -Ral Age =) kp 
Jo gz = — Gp2 a R4 Ap 
woe Get the mode des an 
p= SEs — Wik 
“1 t+ 9pky+A Ip2.Ra 
(d) Ry causes screen degeneration and 1h 


peducés thé gain Avy; Lt shou/d be 
bypassed with @ /araé Capacitor 
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{¢ 


LB Seleckaq Q- oat iu thé ceuter of 
the linear yégion, One possible sef 
of Julésceut Values 15 


£57250 V, Eo=-10V, gud y= 0S ma 


An a-c platé load k= 4000 jntéersects 
the €.20 curve Just above the Knee. for 
a grid Swing of [0 Volts gbhovt Ec =-10V 
we gét the fo llowi ug datas 


Ce= 0% Ly max) = 160 ma 


Eco =-20, Ay linn) = SOM. 


=P 166-50 | _ 

“ie Na i 

= eo Jeo t50-2(105) ye. 

a. 4. * 
00055) * (4000) _ . 

Rup = (osst 2) Oe Na 


te = 2 = 7S 


Loam = (leo -50) - 2(130 - 70) = —/.6] Na 
+’ @ 
9, 3¢ = Le7Kico _ 2 

3 > 


4 (a) 

ye ALM ke hal 
Atk t Rr 

Tg =- ke La 


24 (eoncl.) . 
Aurr = ra ET For ka>> ks 
(b) For the Type 4046 
es = 3500 uw , YY=1Z,000 a 
AF 3500 x 10 °K 13,000 = 45,50 
Rye by passed ! 


- 4S,50K 2 
Ace a= si he aoe 
va L285 es 


—-45,50 X 2 
afi a Ee Sa 
ae /2+2+4 23.5 / 


One. possles I'ty 15 +0 select- hé bias 
font at 

qs=-2V, oA 4.5 ma, Ubs = J2ey 
Race Rit = Bs =A] pa 


Kee re = 0.445 h44 R= 2225 h-6 


i 
“ 


é 
As =O, 4p (hay) = F.0 ma 
As = ee Ap (min) = 1,0 Ma 


tam = Eas 3.5 mag ‘ Lem = es) Cc 
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7s 5S (Concl ) 


Vom = ke Lym = RA2S% 35 = a°V 


f- —2(6.5= e« ; 
Sar ne eee ORC 


a 24 = 0.167 X/O0 £ 4, FO, 


opm 


ho The vet-age Ag! [Wt EVEQ5ES ey 
in thE hig Vesistanc Coro EG/ou 
Gi Shown 14 Fig Phe anti! Akg, = Vp? 
then ep, dAécreases fapldly as the 
Operation Enters the low yésis tance 
hJ2 9 G@tIVé hes (stance Reglon to @ 
Valua of Vmin. The cycle now pe pears, 
Thé capaci tance C affects the 7 
charging ang dis<harging TIME Constants 
OF tne cuciails Kedu cig — LOVE VE@SES 
the frégucucy of o5c/flarion, 


HE The Thévenin eguivaléut bias <cifcurte 
'Q) 45 


Fer sing lé intersect) on, 


Re = Ko <ltal 


s FR. 
y= -(/50-25) Ve = Ke Vo0 | <lS0 mv 
Z-OARO Rs tk 
0) 2 - ORF LE np ele */32.. = f00 nV 


myo FZ 
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Ce = Go Le 


7.9 (Conel) (b) ¢ (ec) ds op. 
Oe (ath.) As — 
Ri Rs tty CRstk) 


PCOS oA) 
Leal eke 
No= ea: aa fu td 4s <— Kk. Us 
lat Ke Robs +t (Rs +R) 
ANG (Ber 


Ns ku ks + ty (ftks) 
pe SMG eee 


en 7: = 
jam Ac ( — i 
all ks Lea = roe 
Det Rnd dis ”  TRetieales 
Re = K|les = = ae 


Yes, when ke =ligl denommmnator goes to 
Zero Gud Gii—> ®: 


Ga 


(4) fee __ 664.5)" ee Se On 
we (60-C1.DE 


FE M0) Ni irhs)-= a p25 (for 6.2/f0°) 


patina ae PRS _ 1@s. LE 
Lltmns) 0.50 
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| 7&€ (Conch) () Ig= 2.0 ma 


A (30) = 0,90 = KG2. (toS aon 30 ) Zit Rj \* 
aa Q.70 ~ 0.00847 CUP ies: 
| y+ Roz FRLS 


Tt t2=0 ; tT, = wt 2,0 mag ¢< iS = 40,9 #4 
Pct t2= tg= Z2eD Ma e RB — 20. 2s fp & 
and kz=kg= 920 2 0,35 Aa 
xe 


© 


| 
(c) Lave = ss Zam him wt dAlw) 
ye 


= L&6o Tim — 00297 Lim 
2 
Bees) Ol) = Or47T 7 a 


Joo 


Vee (a) Use the circuit of Fg P77. and 
rh) ler & represent thé fot pla te, 


Vim = 2302 = B25 V 
Vims = ee 28 32S 1eoZa.5 V (Fer O. 2/f0" 


pa Vinee 2 eee 12.6 


EA [5 00 
Li iens) = jee = = 9.23 a@ (fer a 
CCR we (Vin Arnwt) ae 
7 hs 
i es 2 
ate! A [z 
” Se 
e a Ow 
P #290") = (oe a= | I 7 
7.10 (a) 


(1) Circait F1g P 2.10 (4) provides 2é@ro bias 
_ Yo-bs 20-10 
Red a Lp 5 Gx 10° 3 
(2) Circuit Fig P7.10(c) f rovides positive Blas. 
lGs= KE, KVoo or —Kl R, G5 Z 
R+k aD Von Olas 


R= tIM%ekhr=FM& 69 a poss/ble 
cCombinatzLorn, 


7.10 (Conel,) 
= _20—10_ = I Peg fi & 
| Kd 15x [073 @ is 
| (3) circu Fig P 7.10 (6) provides nega tive 
| blas. 
eis S £2 )U.Z 


Lo 4,5xio > 


sx 1073 


(6) The cireuit of Fig P 2104) combines 

5 thé circuits of Figs P 2.10 (b) and (c). The 
Negatiwé voltagé developed across R 
an be fla cdf AG2/N2t tA¢ 005771VE 
Voltagé deross KR, fo provide either q 
NeGAati~g OY a poserrve Dlas . 


CHAPTER 8 


| Le =-Xy Ts Lexe (Z6/e)-1] 

+ Les Lexe (4Ee/p)-1] 
For ABg> 4a aad Ais < 42, 

Te = -dw Tes exp (dee/&) - Tes 
Te o~ te des exp (typ /e) 
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Bt(Conch) 


dte 
Im = —— = -%w T | | 
rs Sar Wea (wz6/z ) 
g — eee Iz-|¢ 
& 47 
£2 
Let 
Agr a 
GK C; 


a se @ 

Ape yu [ Cop $ (1-Agn) Gx | Ce 

Cp = Cap + (I- Agk) Coe 

C= leF+ (1- 0,700 10) = 154 6.16 = 166 pf 


The miller effect 13 seen to be negligrble 


53 
z(s) = 
) BARR ane Se Wy, = =& 


Rc 
Z6)= ith+ses 50 Ua 
kitke) € 
Vis) = 
at Se, PY Bo 
R2€ 
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6,3 (Concl.) 

| Z(s) = Ri kz ESL =O, 50 
4 +h2 

=f. R, bo 
(Ry, tk2)b 


R4 (a) 4 (b) 


6AKS| GAUG | 6DK6| GIDe| 


ir ee TJ +2 10.5 £,60 Nle-SO 
Fr X 10 705 | 3f0 1140 | (2206 


| 

The 6506 has the highest Cr, 

6) The capacitance Cop has a negligible 
@fFfecT upon the hgh-tréguene 
performances at these pentodes. 

B.S Ca) 


ie ant. Cagia / 
poe C4 R(2.8+ BZ0t7.0) 10- 


42 


| > ie = Z35lO LL 
: ANK SKIO&K 14-£X jo7!* 


:, may pee 
| Aav = —IGy L= -~S 000 X10 Kee 3 LO =a Tle Doo 


Po = R= 23/04 
( tole a 
i= (Ript hy) Ce (2310 + 1,000,000) Ce 


iy 4 


95 (Concl.) 
! = 0.00795 wt 


a Rix20 x 1.002 X|o¥ 


(b) Yes, by using the 626. 


Cpe lh S473 125 ¢f 
RB1IOK136F = 1728 Le 
Lis” 


Aart =— 14,000 yiO'xK i725 =-Z2h 


——S 
D> 


£6 Tt £5 necessard to piéasure the op y, 
cote tk Frequency fz bie te Wt 
Wiimote ain ae Pp pose the 

a Spgle ZFAGE 


Wher sd ot 
a a GDKE penfodte oy, for tés7 


of 2000 Lu, 


Bs pears lit AS’ asé On 

meacsvréd (és5sa/*4s aré§ 
G 

Ane -/% and #2 = 5.56X/0 fhe. 

tL), = art = a = Lee Eee ee 

c © fo ~ ER CGpp eee 


ot ae 
Co = VIX ScSbXIO"K 2000 
Cw O- Ge = 144.3-6.3 * a Gl 


Gm Can a/so be detirvunéd ¢ 
= —ArY _ LE = SJS500 “Te 
WS * see 7 re 
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£7 The inpat circuit mtroducés an 
atténdatiag factor £ oud aA 
add total’ yafyral trégdency Us , 


f= _Ki_ Ff Pp ppemursibesds 
Ri tks Riles Ce 


The high trey weacy gain expression becomes 


(y= b Ay is 
Az 5) |e aT | 
- Ary = MOS LIS th Gis 


: /0°+s500 

b | 

! W,r= FFX IO fadians [Sec (Text fp 444) 

ay Ve — = (FX IO" radians |r 
10%|[ S00 x 10.5°¢ 16 '* 

Since R= Gud Udy We, the (your 

Cie air has € éssentially 10 é ttéct 


pon thé Arigh-tré9dene értormance 
te thé A Lior. oa 


iF lactvallaproxlerror| + |actwal approx lerror 
pl0f,| 5-7 | O |-$:7 |ocot, 3/1 | 3S |+4 
b2zo¢| /43 | (3:5 |+2Z.Z a 35 | 3aF |+3 
304) 1@7 | 215 |+4.F |o.804| 3f,0 | 40.5 |th7 | 
0404125 | 27 |\te2 Mapas 42 43 it/ | 


0.504 | 26-3 | 3/ [+45 | f.00u) 45 | 45 | O 
| 


8/ 


et. Aur(ad6) = LO 409 Axr= GO 


Arr = {000 
A. (5) = L000 STS 100) (00° _ 
an (3410)? (St 1000NS+/0Ff § +104) 
s* (stloo) /o't 


hn Bee (St10)* (Stloo0yst+lo° Xs + /0%) 
§./0 (4) Fer We: 300 (adians sec we have 

, 1 360x300 [9o057-3I- ee 
Ar, (4300) = - 20 Ee 


= - 206.5%] |44° 
= —//.72 144° 


Wp} U2 Wer 
&,= 57° , 290 
Op2= Jas 


W | Xo | Xoz| Xpr | xXpz bo | Goz | Opt | Ope | Ax-(4W) 
O | 0 |2001500| l00|7o |0!lolo Oo 

100| [60 )225 | $10 | |41| Yo | 27 | 7! | 45 |~6,26 LGA 
300| 300 |360 |585 | 315 | Jo | 57 |3/ | 72 | 41.92 144 
500 |500 |530 |700|500 | Go |6f |45 179 |_ 5716 (39 
1000} 1000 |1020 | 1120\ 005] fo |\79 |\G4| £5 |_/¥,20 (Ze 


Lk 


D: 
Q 

ry | 

oe io? | 

-/0 | | 

wees | 

w\ oe | | | 

v | | | 

| | | 

-KO 

100 £00 500 


W in padlans/ 4 ec 


The solution of th/s proble 
in the text on p2ges G4. ue e, Ha 


Reg Crt 373 XZ95K 101% icehes 
(adians [sec 


fZ 
The ttodal é7yations tor Fig P fel2 ave: 


__ 46) 
Ly (8)= a = [Gey +S Grt Ga) Vir )-85. 00) 


O = (Im -SEu) Vy) + (Gut $Sy) V,(s) 
Polving for Vo (5), We obtarn 
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8.12 (conte) 
(3-24) Kes) 
V(s) = poe 
Cr (Roth) [5746s +c] 


_. Aiea 
Gar (R54) (StUgNS + Wy) 
where 
p= GegtIn , [GrtGu) Geo 
CT Car Cu 


Ups Ox = wo) G09 Ge 4k 
sr, Gee Gu + (GrtG)G_ t+ Im Cy 


= 


/ 
Req Lor + (1+ 9nRio) Gut Rio Et | 


Req 
Cc / 
Uy, rn et eg) ne Ma ie ER a de 22 DO 
Ty 
Wg : - 275 


- Reg lk 100 +195 +/3.4] lo 2 B 308. 4. 
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3./2 (Conel,) 


UU, =r Oe 7. 4, ly = §.7xX 10° (edians DCE 


=< 
aD 


$1 10x 393 x 1000" 100 x 5x 10-24 

Wy, = OIF X10" yudsans / 36 

jo UA >? Ue 
Wr 1s 435° % high tn this instance. 
Yos 1g WE are jaststhied Ty d5tg the 
hiiller egawalent capacitance Ort. 
(0) The capacitance Co ntroduces 

gu additional natura! freguenc : 


W, gud the Gain eCxpre 55 10/47 
becomes 


Ary (s) = Arr| ee 


(StW4z)(Stus) 
W a / Pe = DO Rv 
OU RaGe wees MRP, 
A / as 6 


The bode plet will hove a break at 
Uj = G.1xj0° /5 with @db foctave S/ope A gud 
q sécond break qt Ub= lolx’ t]s with 
Q 12 4b focrove Slope 


BS 


8.14. 


St poste = (Stwyls +, ) 
= S*+(WAtWn)St+ Wy, 


Wf syle he ae 
ae 5 Uy esi 


UY 100 
Yo Crvor = ——Xx100 = 
RU 


8/5 4v 
SS) Ras ce = [Kt 9 Dm = 9. O35SK4 = 0,154 


Nf. 
pets Celt Oe, Birt: 


1 +(GotN) 


(Grtcy) = gm x Oe /5 40 
| Wr /o0oxjoe 
Gr= (S4Go-s0 = 1490 f 1s 


= fe. ar ae 390 Lf 
Ur ‘Gn Ost 540 


Keg = 2 Go || (toll!) = 0,273 ba = 273 


ae VcrkeTIe-VE _ 12-4-4 


= (Kt 
te + 


Crt = Gr t Sy (/t 9m Ric) = 144041 40.1540 xS00) Sd 
Crra= 1490+ 3900 = S390 pF 
f(A 


Gs ES Sr rn 
WT 2 2K 27K T3POK [0-12 


= 0.680% 10° _ f 
> 408,000 /*3 


Upj= Ub, + Ups = 20 (Sd) = 3/4 r/s 


| Assume Co= Su 


ss = ee eS Or 
“3 (370 + 1600 ) x5 X Jo 2% | 


) Wps = 314-144= /70 ¢/s 


ey 3 LS ae os 27 
: Rss Abs 1390x170 a 


A 2000 x FO7T a 


Use C= Such 


Ugg = Ovzot (1o+1)( 4) + MB = 494. V 


@2= Koec . yoxre _ 24.3 b0 
Vee AIF 


G SRL es 
Coos A443 -10 
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£16 6 : + we. 
A, Aer = KHAe ff x = ae 


7 


Aer = = = Hate 
(eGr[s ee StU 
LO) aaipseal os 
. Ke Cor 
x Aer Lk Ko 
Le Stl 
ges 
/ fi) WI py 
BIT 7 
Woe = xt esha gs 0678 
(a) /-0.9 Pe ass * 
-G¢ 
_/0x1to * * Ae 
Noe = aoa S00Xj0° -~U- 


= $7 


Be 
= 2X10 x10 ae ~f 
Aa = —CALOXIO _ 1300x10'= 2200 x/0" 


l=Oc¢ 98 


Gm = 0.04xX5= 0.20 U's GF aa = 245-2 
Oo020 
| / 2 
Ort Gy) = ————______._ = 
(Grt Gy) ATX 4Ox OSX 245 (SE fe, 


Sir = 16,3-2 = 14.396 


(x= 350-245 5/052 


| MOT ee SOR — Oo// : 
Mee” FON Re ee 


&8 


f/7 (concl.) 


| (6) 
p (100 4 Hz) > ee Ine 18.2 
[i+ ( 48)" ] 
Pee 5 ZO St 12.3 X10 rs 
| Srtey /o3xio0 '* 
B18 
| Th 15 suggested +hat the Specit ications 


of the siryle stage amplifier be se 
sélectéd that the ampltier can be 
Used aréetly in the Cascedéd amelitier 
Aésign of Problem % 4 For Example 
select thé Ty pe XV 32ST transistor and 
MES curotl trégueucies 


| eurer and Io 
| 76) | 
4,7 [~LG X 4, 0 V.¢4. Hf 143, 


i 


(563 H3 


aré for N=3 Stages, 


(1 


Ep Oc5/ K 50 
The sé fréguéncies 


: iG (a) 


Wg = - Im k a 


Re ralleallee 
Ace = -ImR =-2000K/6 °K 125403 = - 25 
/ / 
(1403+100)/03* 5K 10-7 


tb ___—_——— = 
| ee (Rallia +R) €e 
BF 


BAD (cone (.) 
Ww), = 1750 r/s 


Act /Acr GL 


(¢) G= Gst Gd U-Avr)= 443 (1425) = 2 oF 


/ 
Hhwocit 1 ee 
RA CAst Gv) (1% S00 (3546.0) 10 12 


: 2) 
U/2 = & F¢2 x /0 r/s 


(é) 


=~ 
{ 
Au [Arr ° | 


C7 = Cas r Cs +(/ -Arr) Cod 


: 8,42x 10% r]s 
Cr = [4-4 505+ (14/531 


-G 
ra Z2e00 x 10 % 
A SES xKjaNe X10 rs 


8.20 (a) 4d) 


#4 


Cos tll +15) Lod 

Cre Gs tlltI3) GA t+ Gs 

Fy = On [| Cr x/0"r/s 

(c) yes, Cod does at fect HF performance. 
70 


| 82) 

GAKS Ventodes Fe= 05x10" 

Best FET is *3¢ Fr = 3/9x10* 

: FET *3 will not imp rove pertormance. 
| B22 


(a) 
| Np=- Ka Ad 


A+RatRs 
ee -<1Rd 

we la +Rae tires 
, -40x 50 

| (b) Aor = = muy, ee! 
If we bypass Rs with a large capacitor 
or if we remove Rs the Jan 15 
[Neréased markéd/y, 


Aasr erro X50, = bE 4) Ae 


Arr = 


" R20 +50 
8,23 
Reiee Le. /.67,bi. 
oH VIE: 


7/ 


8,237 (Conc!) 
In this jnstance p= 7k 50 we can gs 
the @éguations derived 1 Déctiog BdZ 
for the pentode. 


Wey = (1tGu ke) Uy g Gm =t0?_ = 14-30 
Fox 10% ur 


WwW = eee = f od. — SF. ot 
(1+ 1490x10¢1,67x 103) 335 33° 
3 | ) eo SUG 7% joo xe Bi 


Since we have made n= Uj, we must 
ke = © Ss 
Ze / 

(RM ptlg) UE = 209x107x 189 


WE = 


Co = 0,253 uf 
Ano ther fessibility /5 to phake 

We= WY, and Uy= Ly 4a 

Ca = oe O.051 AT 

Ce = KR F= 1/07 wt 

Uk= £28 = 56 rs 
Bode plot has £e10 at $6 VS Gud poles at 
G4.5 aud 18.9 >: G2 


r, (5) = Rereor Skat (Ss) 
Ap Ke+Rt — (bet h)(st We] 


5& 

4: (s) = C4) = S (Bo t/) Re | 
‘| i) - (keri Xstue) 
here We =< ——_- 

: wR (2, + RL) Ce 


fol) = Ri tos) = fe ALG) es) 


(S) = ee) lie = Ve'(5) 
OK Hr + (Pot!) Zee (3) Kt hr +(o +!) Fac (St We) 
v here S+Wz 
es. Re. (st) 

Re thLtoe é ec 
W, = | and Ker = Re kL 
Re Ce erke 
| _ S(Bot!) Ke Ve(s) 
Yo (3) SK ) 
(StWe } Kt Art (fet!) Rec (s+ 
(ste) 


rhe) 


8,24. (Conch) 


A (s) jam (Bot!) Rev. S 
“Ltt tare (PotRex] | StH, 
(t+ Gr) We + Fer (Bot!) 
here t= 

pt tee kt art (Bot!) Kev 


Substituting numerical Values we get 


1350 We FASSO WW, a, 
|= ao eee ae = 06.340UL +0655 U 


We=—-— and Wy = —— 
© [050Cc MAE 2O0C¢ 
ae ceil 
W) = Oo 346 ¢ O635$ \' fa 343 x/0 
1050Le 50fc Ce 


14.343 x 10°3 
Cc ee ee ea OO 
Cc 37 (20) / Tuer 


Sot/) /000 ) 
At ,i.= (Sot!) loo =, as 5 
«C1000 50 4 


5} x so OCoas 
Ast = [350 +2550 


8.25 
; Cg a Ce 
ising the Th évenin Fe 


eguivalent of 
Fig 6.27(6), we 
Con derive fhe 
2xpra@ssion for 
Aas ($) = £05) /&5(5)- b 
Neglecting for the moment Cs and aS5UIMING 


€&;=@s. we have 
: 9 4- 


2 RS (Concl,) 
£6) = Rr Sagls) _ 


(i ‘+ al 
P Rab t SG 
| here ye Rie ‘C. 
| Bea 
| pt Re 
Cab = BEAAGKS t Gyo le Rin, 


4 = 
(pt CAH) Re GEE) RK 


ots) = Be S fap) ¢ We 


pepessomcut Aol Tew 
(Lag tRiX 5 tHe (Fab th.) Ce 


: ALK hk. E55) S$ Ss 
ED (5) = eee A = Aas E. 
| Up (het hi) + eh 5, “laa 3) 


! he inpat Clreail introduces another fo ie 


nd 2€70, Ae. 
Aoi (S) = £05) TEV saa 
EsG) StWe $§tWs 
PATTI 
Reuny 3 0. fs Gare eo 


= LYh, mt EBS 0. rhs 
[400||20,000 +100] 10 


P). < a ee = SOrl[s 

5 Rg Cs [X10 XO.02K10 © f 

ory = 0.17, (c) By Using atvbe wth larger 
| Gm or by decreasing Kx, 


GS 


8.26 Correction: In Fig PARC (replace Ack, 
With KieAg. 


Using the incremental of Fig $23 (b) on 
page 24K, we obtain 


The loop Covations are 
A= (GB HAg + Keg tle = (ht e)&y tly Le 
02 [YK IE) dy +(oty+Rolie= (edpt WerIytRe) Lg 


Bie ee ee rer (y>y te + Re 
Substitute for Ao in @xpression tor Ay 
pe i+ tc(YetRe) _ ae (c (6t/)(1e+Ke) 


fet (1-x)ietRe  b™ +(Bti)Crer Ke) 
From the outside /o op C4 ba 41017 , we have 


AY = thy (lerke) Le= LG - Ce tRe)Ag] Ly 
. Shee “Rs (Ati) Ke 
(i - (2 +ke) A,’ ih t (Yet KeX Pt) 


16 


> a a 
Rs tixtKe S t Ube 


Letting 2 We gét the Expréssion for 
Aary 
(Bot! ) Ke Ug 


(ks tik tRe) WwW 24 


as | tees eerie] 


(Bot!) We (s+ wpe) 


Ay = 


oF 


| Acr (3) = 0.465 | 


25bx10° CS +374.x107] 
374 K10" (St 2SdKIC) 


Ee ys | St 374x)0°% 
SHt25O0XK/0" 


Ss 


| bbb foetave 5 /ope 
| 


2s 
P| 
Avil, 72 002 
250 374. 


Aarr [Aare in Ab 
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CHAPTER Y 


_ Avr 


Z (yw) 
tl ES cae 


At fet, 


V; 
[: + (FL i = fz Chow single 
fi 3 tage ) 
At f= Fin), 


[7 (fF =(2 Feta) 


; (By 2 


onan +1 va Se /n 1 ond tn _ 
=F 
f(r) y 24-1 | 


LD a siahar Wannel We Cav ee | | 
the xp ress ion Lor fan) 1 


3(n) = +, V2a-; 


TA The origia al GuLEsCant Vq/ues Gre! 
Veer = Weaz=-3V Veeg = —SV 
toi = Iic2 = -/ a4 Ls= -3 ma 


— ——2 


4dg,= t62=-33ua | tgz= -/00uWg 
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9.Z ( Const, ) 

ln the Calca/atious that Loliow Jet 
Us Arop thé Minds signs associattd 
with thé Currents Bud Vol tagés. 


cakes t bez Tez + kez Igz 


EE eS ee 7 Use LETHA 
oz = 3 = |30h-« | 7500.4, Sie 


Keeping Ros a Pek, Wu eé get for Sz 
Seees/o) _ pg 
[+31 (0,i0) 
Vass = (Kyst Kes) Ig3 + Kes Ig tVpes 
| = (10+1X 0.10) + Y3)+ 0202 43V 
: hy= ae 219 A (use KEinmA 27 b-«) 


e 


: R3= [Ox x7 in IS GAL (U5E LEm4A io &4) 
RD-/d 


Rhese Valdés @vré thé Sau os thos. fov ex = -Zoy 

if I tages “( # *2Z 

Bes = ep = 205-109 «gba (fin 6200) 

gp, = (loti}(0.033)+ GY) +o20= 56 UV 

i. AiG = 99 £« (ME RETUA 75 p20) 

R= 104.97 = MSO RA (oe Remn [R ba) 
es 77 


Tx (Cont) Thésé Valdés thé Same G5 
tho 5é Loy Y-=-20 Vv; 


UY, =U = West Ws5= GG r/s (Se¢ Text pp 570) 


( ond Ups = [+ Bo 
Rss G Kss Ce 


S5incé hss = Vat Vy ths 15 pot attected by the 
reduction iv) Vee +hé following aii 
remain thé same” : 


Ws = 


i= G2 = EZ 200 wt 


(a 

| 
Fe ea ia ae ed 
et ad We Lhe + Roll Cre + Hr) ] 


Let foe 5 Hz and We= 3.4 ffs 


/ / 
C3 Cy, = eee 
sf oa 3/.4[ 6200 +10,000 [j1S00| “ | 


Use S Mae capacitors , 


[ 5 
3/.4-[ 1300 + loool 


Use rine’ Zo 4 ad-c Capacitor 
Adr(3) = re o = A, Ar a3 #4. Poi Pox Pos 


A, =O. da), G2e78 Z>;) ‘ hi= 3= Or7 Zz 
R4= 0,565 


100 


4 (Cone/) 


Ar(3) = 0.255 X 27 000 = 6 FFO 


eee =), eee hed “by ee 
Aer (3) = pel 24152 27G) ES x oe MES 
L Faull Cry, } ry) | /o | 1.50 


A =e) Asv(3) = 6EFOxXx S700 36.4 Xx jor 
Gith= 10 Log 3.64-%)0'= 756 Ab 


Pe quired 5, 1/3 5 Ab 50 the desig y 
15 ‘atrigh The rédtuctioy in Vee from 
bee hist —({2V ss Lésira ble | 25 pécra 1 
l € Sovrcég of poleri2; ower 15 G 
ha eer, f ae f st 


93 (0 
peo hig SP 5 Oe £33 bn 
: b [oO ¢SO 
ae FOXIO 2 gga 
| BB Jo#+SO 
2 = pe 8 = 0,052 Ma 
§,33+(4F9T1)0) 


Tos 497(0,052)2 2.55-ma , te = 260 ma 


Vce = 20 - 2,55 (2)-50(0,052) = /Z2.3 V 
a = SOCKS +!) = 
S50 + §. 33 


10/ 


9,3 (Cont) cee 
In 


(b) ve ZO 
= ~ S00 Le ) 
6.078 


= 0.078 U— 


= 536 -S00 = 36m 


eo 
= 


0.094F , 


Copia BF S20 CSG, Gf 


fe ae ED ~ Sbxlo° 
Pye | bez = Rs {I bes = P, 33//2 = 


Lobe = (| hye || Ze = 2o|| Le! ll a ay ae 


Chae te 


Alar(4) = = # kr hy be fe 
3 
OD ee peated ia GR = Gaye 


a Vx torre F 0,530+¢ N33 
& 
y 4 oy OBC) ee pea Le Fie = 0,74 


Cott tRope 0.530t1F7 


bg = hr= 0.74, tg = Kees  2h20 4 
boca t+ Road 2/[20 +. Soe, 


7 See 1.F' 2 jes 
iestats Vara Rae Mee 1 - 


Asc) =(0.94N0.74) (0, 785X449 = 42510" 
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mS (Cont) 


y, Bis th Krad Ao 
a-((3) NG ee i 


ey sn 3. ie a 3 
(3) = Koad Arts) en 47.5X/0 KSOO _ 49.5 Ki0 


a2, aa ae His Se aieendenal 


Ri ICre+tr) 476 
| (c) 
Cra = Get (tGm Rh) Sey 
| R= (490 ||530 | 
me= 37/4 k= (|| Fel] || Crt) 
+= 37+(It 0.098341 (2) = Roc {| Cr& + Var) 
| = 37+ 74 fF= 116 gt 
VA Py yene 24 
ec. beg Cae 
| keg = Gril (Ky + Kells) = 00 Il(30+4 P)a 256 
2, 3 344 x)0°r]s 


| R50 X Me X jo7 te 

; a £, eae 3,4 MHZ 

: +303) = O.51K 5.4F = 2.79 MHZ 
Ui= Wz W554 Wes 


i / 

Rss Co (03 0XSKXI6 

yo OME NE whe oe 4£S r/s 
~ kssCo «10 30K 0x 107” 


B= t= (744+. 465 = 677 +/5 
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9.3 (Conel.) f,= 108 H3 


(d) , | : 
Kh, = 0,974 ; Kobe = 20] %43]I | = 26||0,893=0855 
fasele® | 
yi be 2 h3e " F30trfss 0.6) i 
ool! = O.958~ _ 4658 


~ Soll +050 LAS 

| SS 

A sr(3) = (0. 94X 0,619) (0.65644) = 0,236 117,600 
= 029.1 a) On 


3 2 
poco) = 22110°( B25) = 221470 


Ox UW = pir Mlk Sock! . P= bobe {| Ctx +r) 
5 250 Crt? pax 1530 = S2P 


12 
Une Wee — 9 + Gta 974 (1400784325 am 
SOIC OM = 37 +66 = loo pt 


W2= 399x 10° r/s : f, = 6.0 MHZ 
£263) = 57x G.0= 3.06 mtg 


(é) 
Ye5, because gn aA odaoe 1$4 M1t3, 15 
required and thts t5 only 31 Fe in ghee. 
than the fz, calewlated tn A). Since we 
have an abdandance of 9a/4 +h15 Incréase | 
in #2 15 easily Obtained, ] 


104. 


19, 4 
. ace ('E )"= (50)" 


Aerin )= 000 = 

N22 Looks good: (/000' = oe & (oc) 
#.2 0.310 and ££ 
|Z Stage Desigu 

| M2= hss Wy) = 1 5S-(3H 4 xjo® ) =3 7x 10° r/s 


Cs = d @ = cll ape 
22> WU, CGS 9 Keg = (G lik) + ral Or 
& kell (25357) 


ETT 


| Qin = 0.03 FST) = 0,03F Sv 


| al La AbOOM & y= 2700-260 =/o0 
Im 0.035 ae 


Gre ee ee 20a =! pr 
| ie RI x 300 K 10" if f 
| Gr= 21-3 = LE pt 

R-= (Cr+) a 0.3/6 xX 27700 | VSB es 


Keq = (250||X700 = P55 


Gt IF + (140036 5K E5593) = (7+ (14 33Y3) 
= /Ftloz = ee ie 
6 Should be 
| | JO = 975x)0 ( 

7 TT PSSx [20 39 x jo" ) 


| Trg N=3 Stages, 


fos” 


7.4. (Cont) 3 Stage Lesjag 


Ai= A fo= look = (Jo00)"3=10+ £= 0.10 


— O10KZK700 | Pde fs Ps) 
[epi Tae $00.L. | Keg = 300|[2J00 = 270 4 
Crt= 18+(lt0,03F5K2 703) = / P+ +/0,4)(3) 
=(/F+3h2= 52,2 9F 
gl < 


(. 
ql Zo Cao / 


Reguired Wy = 1.70% 20x 4 x/0°= LUCK 2S, 10Xi0" 

= F22ZX 0" 1/5 ) 
It de siréd thé Gain Att cau be ja creqstef 
Gand WW, decreased. The Ess¢ytal pont — 
13 that the high Frequency Ceéguivemens 
Con b€ rhét With 33 AGES: 


Low Fregdéney es TH] 
Fi = % 51 F413) = 0.51% 302 153 A 
W= an = STxKIGS3= 96,2 r/s 


WW, = Wf =Ws5 f Wes ZAI Ge x Gis 


__ (7 
(Z% 7e0 + 1000 (20) 1 


Assume Coz Zot 1: USs = 
Rs = feco LL 


Ws5 = 1%.2 qe j Uys= Tor 2-fH2= S3 r/s ] 


Coie te AeOt as oa i, A 
¥3x 3 f00 oa 
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M4 (Zenc/,) 


ee: C0 a4 Ae ieee 
3 3 hLthie)& 


fe (3 00 +2700 )(32 < 


Byas Cikcwir DESION 

Voc = ke Lethe + ke Te = 0.30(1)+/0¢-/7 = 12 V 

Ke = et af JO ht (Vse RETA [F00 vy) 

: Uga= b, Igt Vee tI. Po (100) eee a = 0.0/ ma 
Uze = /5(0.01) + 0,20 +/, Fo G7 5K2700 = 1/3, 5 


Ro = Ke Vee _ ISXI2_ geaha 
Ube BSS i 


Dae RE TMA FZ AR for Fo. 


Riz Keke _ ssxt2_ /p3 Aa 
R2— Rb 2 -/$S 

| Use Reta [FA for ©. 

G5 (a) 

, Refer to Fig 8.6 

Gnd Fig 9.2 lb). 


fps 0X4 = 7.84 nig 
Fiz 0.51 x 302/53 13 


107 


GelCEHT=:) “GpetGoaetay 

Op = 208+ 6.072 +4 = 6,82 

C= 4.0+ 4.0 + (1+ 9m, Y0.02z) 

Gea GeF 2460+ (149 n &, 0.02) 

To avoid @ Guadratic eguatioy let us 
assumé a value Fer (It9nfi)= lo Gud 
thin covréct thé assamption (Ff /# ls 
tar OE e 


Ch= GF24+hOo+ 0.202 /5 et 


Lak cs he R ,= CHK 
a Roop & vines ae = A 


/ 
—_--__-——_—_—_—_—_———_ 
Wp = 20 (2&4-410° KISx 107!) 


Kigp = 1350 and ky = [350 


if 


heap = 


Ayr =-Fm Aap ao 5700x 10 “x 1I3BS0= -GoP 
Lbs = 


Ro, + Bt & = h35(2 7) +1047 
= /04+(fot+2 = /9AV 


ky = LE Merk 2 242 ba 


R a Ek — ne, aves = LOO LE 
K ageae, BI LF 
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Beer coOnt,). (b) (Agp=-GiF (see part (a) ) 
Auris) = (-407)*= -328 
(c) 
Capecitancée Calculaghous 

From Fz (6/05) ip F726, we get Agrls) 

2 S+i 
Pee | 
(54W5Y SP#UL St Wee) 

W,zanrt, = 20 (/5.3)= 96,2 ae 


Let i, = Wp = 96.2 and thin make 


Ws = Ws =U /3 = 342 Sa 

Wyep= (1+ 9m ke) We = C1 FF le0x10¥ 200) Wy 
| Gaede | 
menos 


pm jest! = = 104 yt 
: ReWe  200x 48 “ie 


aa eg 03S fF 

(R, + hg We 1,001 X¥10©x ane 
- es =. Bist TP RS SY 
E (hs tha )Ws L001X10°X Fz. 


= 0,03/S ut 


A) Age =-67 , beg Avy = (/000) = 10 
Er (GAkS)= JO5%x lo” 


- 10x 705% 10" _ 6 


oh 


GES (Conel) From Problem 3.4. 


entodes will yseld 


Fr (@DKG) = pipe EE, ther oné of these 
av) Arrr(3) > 1000, 


Fr (6506) = 220 xj0° 


76 Because of tae flow output wapéd - 
ance we will gsé an eusttere 
fo lower out put 5 tage, 


fo=/mw to @ 50 Cable 
Lo =\| IX1OC? Reeedesctaay Crms) 
so 
Vo= Ko lp = 50X 4.55 225 my (rms) 
Ane 22 2S 2 225 (gain required) 
= 10 | 
At east 2 Stages ave regusred. 


We will 45@ ay emitter €o/lower 
driven by a2 CE sfage, 


@ @ 


To prevent hottow chpping yeake 
aot. CP ”7 


=f/OWUQ, 
tI, = 2G = gg = Oe/O 4KAAG 
[thee jtloo 
t= 2 = 42 2 0045 ma 


Rsz2+ Ctx + Gr) 


Rout = 50 (| Ke = S0= 
hte tl 


Rs2= Ry || Rei (ee Circuit on next f2q é.) | 


410 


| 
| 


Let as now design the bizs circuit For 

| the first Stage. APter which we wil/ 

| return to the output Stage» 

| Tem = X Lpam= 242 (0.045) = 01/37 Ma 

| A Guleseaut Value of Ie,= /ma seF#ycient 
’ Le / : 
=- oe = = 0.02 ind 

+61 A£el 

Assume Ke,s= SV F# aa & 

Bere Vifat!)— 52. . St-8 0.12 

See isr-!) 2 x7 


Rp, = 2000 -@ (wote this ts onl Zo fuel, 
but let as try S#) 


el = 5000xX 0,12. = G00 
V6BI = Lp; CG) + (Ager ti) er] + Ve) 
= 0.02 5+ 51 (0.60) ]t0.30 = /,6/ Y 


| 


G,.4 (Cont) 
ee et Ro Kec _ DxxO 
Vea : 
Cae Pe kb) a 100K 3_ 
R2— bi Loe 


= [00 £L 


ears ee 


_ 


Ley 
- 20-5- 0.00402) _ 14.4. BL 


ZL | 
Mow we CVvaltaté ks2 = Roo l| Res and Kb. | 


Rs2 + A422 


Rout z Sol[Pe=z Sox eee 


as ny Rey Roz Qvrd Kh> = Rs2 ke 
Rei + Kb2 Rey Bsz 


Rog = BESRIAG 2 GE bea 
l é an ”) 


Vee= Lez + Kez tez=/0+ Kez (/0, /0) 


Ree= 20-40 + yo00 2 
£0010 


| | Voy 
The voltage gary Aur = = /3 


3 


Calculatéd a5 tollows : 


442 


e6(Concl.) 


Mie = (Ager +1) ( Eezll Ri) Age. = 101% 0.04754, 


= 4710 4,, (tor Is sn mad 


' y be, I] ae 
7 3 A bt | 
b2: Age; Abi Pareseaicnes are 


= 50 ey | = 00.465)45, 
4,55 ¢ 0,50 + 4,8 


Ly Pia | Rei 7 Sh) 
bebe | BtAcer| $43 


Bree 
| hp) = 00262 (0.9S) Me ya ma ¢ £=0.Us 
: Aig = 4 Fl dg = Ail K FOX Oe4 OSX 0,262 KO, IS Ne 


Aa = mo Rika Ss. 


Zar 


The regaired valié 15 a0 225° 50 the 
des'9h 13 marginal, Increasing ks, to 
lOAA , Incréases A to 0,33, and the 


Gain 145 0.833 )_ 2 
ET 0522 ) = 26.2 
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T= (I+hfe) I, 


Ry Ihe 
toe ay: h Ly, = # oo 
bz 2 Nfe +b) 3 2 Elle -hve li ee) 
3B. 2 
Ly ee Ls ee * 2a Se = 0,32) 


Rs 9 
4, = = = 0,059 
Rothe 94 


Axc2) =- *, #2 Ae (1 thee) 
= -0,f5P% 0.327% Sox S1= - YS 


Axe) = Vo = Ke AL@) - O10 (- 7/3) _ 31.3 


V5 Rt BllAce — L+ FILS 


W Seep) gate = " x | 
i (hs+ R, || Aze) (i+ L285 )10 "5K 10 a 7%. r/s 


Wp at A ee SAR a eae 


Wy = Wes t tbs 
114. 


| 27 (concl.) 


Wes Cl eGo) ©: ceo! A - /OZ. t/s 


Rs Ce 2500 xK 200x160" 


Wes = : ee Oe - for|s 
bss Cs R500X S xX I07& / 


Ufz= Wes+Wss = lo2+ Po = 1F2 r/s 


Wyn = HENS _ SK GOs = ho B r/s 
UY / Gz 


= _ 
{bet Rll Aue + (14 Po) fea] f Ce 


/ 
iin <5 as of ef lS 
jc s+ MM (UStS1)] 10° 5x10 ° / 


Rast = Rs + ir +1 ~ L000 ¢/300 APL 
es fi Sor! 
G8 fa) 


V. 
sd ka }=| 8 i = 37-4 


=i e's | aor [i ee a 
Nz be 


n =[ =| ae O00 ‘5 707 


oe * ies Boxio © 


165 


G8 98 (Conc!) 


; _ fs patyhee oe C3, 742 <8 ier (50)* Ts 
= Pee j Aix vie 


(¢C) gz Zk = Ag _ (4.35% 504)~ 8 
Eos ks BR 1000 


esa hey Eee ia) e 


ee Using the method of sq mmetrica/ 
Components LOA in Zéctjoy Ze 5, 
Wwe Can writé 


Qr=sct GA and Os, = Cse-@ad 


Ost Csz G51 -2sz 
Esc = “Sigs CsA 7 


Qic = —4 k, Ose Ss - << Kb Csc 
(pt Rpt2 (H#1) Re 2(M+1) Re 


x ~At kb sd sd Where 2 (UH) KK? (tet hy. 


— ae Osit C52 () Sie | 
ape Bick id = ee eae ae 


£ -Aks |= wl 
Za per Rb 
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,F (Concl.) 


- 
Alpe lu ji 
: Difference . 
Oand C3! = Gin Csi hiode circu! 
| 
where km << (p. 
C2 R, 
6) ; t | h 
| An a-cprobe that 15 Nac e 
often used with | C, | 


@lectronic voltmeters 
(15 Shown in the | — 
adjacent circuit Qhagram. % 
The VO/4AgGe applied +o fhe Vacuum 

tube metering circuit of Fig P7%/0 
Ws negarive. R, and C, serve 25 @ Filten 
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corrections: In AG P.M the output 
vo/tagé 9 terminal should 
be on the plate endof Kp, 
4.6, the anode of 72. Also 
the dénominator of Arr | 
for 1déntical triodes shovld 
be Rpt C42) rp 


(b) 
Ap tt €9! thyz 92 


Jin Ll Aet ll Gr 
Ret Yoo + Lat) py 


A & PY, — Al, C4at1) Ks 
@s Rp+lp2t (wot!) tp 
For ldentical triodés 


— PCA FIP KB So 


Rot (At2)"p tp 
Where uw>>! and (M+) »? Kp 
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Ana €92 = Lt €9, - re 


$ 
hte Ap) 


As, = hier Lp2 + Reo (Cheez ti) A2p2 


0X2 
Rio ay Fi = hie2 t Cheer t+!) Keo 


where Keo = Rell (Fa) = 111402 /K* 


R., = (S00 + S/ (1000) = =z, 500 Le 


Atjy = hier Xp, + Cheer tl) Lp, Reg 


where Regs oe ] Ct, = 40 ||S@SO= 227 vn 


7, = = = hye + (hee +) Rec 


bl 


Ry, = /500 + $1( 24900) = [ITF Kw 
LF hoe /s assumed Zero, thén Ri; is 


ACG Fl KX Which 15 the Qnswér Grvex 
in the text on p2ge 873. 
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9 /K (Conel.) 


beh h ges) Ag 


ye = Lit hee2) X42 Bia Ly e 
‘t+ hoe2 Fe 2 l(t hoei Rez 


_ 42 _ (ithe theez) 
ABT “CTE Weel Lé2Xl thoez Ke) 


SIVKS/ | 
Ax(2) = 7 des) Gl, 1 ee 
(I+ 25K10 KS2.5% 10" (1 +2 5K/0-*x J03) | 
RGOIO J yt 
/.025x29) °° / 
Aeay= 2 = Ke Lo — Ke Aéc2> 
Us (hs Rai) Ay, Ps tee 
— (1)( 1100) ee Oo: S4- 
Ot ISP 


ya hee Lope ie hgey htez £4, 


ss 


t+ Kehoez (1 + hoe hLe2)(1+ Re hoes) 
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BIS (. conel.) 


manne 2 ee 


A Lo Pe OX 20 
ae 3 
Abi (14+25K105 KIMSKIOL +2FK10 “yp ) 
W065 = | 
Aucce) = Brn ee ee Ke Acca) => U (2350) = -KOS 
: 4 Rsthie ote 


Ri = hke = /S00- 


R= FR, = FAT By = 2p By 
Tg = FT =10X290 = 2900 K 
Temperature of yesistor 45 RIYOO ‘R¢ - 


this ts not a practical Source of 
Known fhol1s@ Powen 


GIS (a) 
CO Ips= [ZC Te By] Sbexid Cte By] 


=Sibbx 0 [TSxio ties Ocal = B.97A10 a 

6) Ins = SOx jo Tex 10% 5x10°] x 8.97x10°Q 

€) Lyn =[4 kn AT Ba] 2 525x160 VT" 

Enp (100) = 25 $ Ent 300!) 2 Russ Eypliood) = lob uw 
laf 


fap = GAT By + Poetwork 
Fut = GAT Ey + Pyexwork tGh Yip +64 
Ror = G49 
mf 


jas fout FA43 _ Ez * = 
GAT Er ” SAT Bt 3x 4kKg AT Er 


cz RE Ts By hye et, &5 - 2800 G & | 
(24h ATBn § (3)24T 37 


Fz si (for T= R90°K) 


£g4.Se) 1s: Fe Zot, kK 


“17 | 
Signel-7?o- Lose ower faxroz 5 a Fe 
a 2 


yA 


= Power of /aput 51g 0a / 


Gg fa} = Power oft outpat SG af = $0 
Ea F Pret Poetnwovt 2 ne £9 CF. ¢7) 
G Fuad G Fae 
Py Bs Pho Pose’ Pt /1 (4 NL 


eo Se eee 


Pe Pre Bo Pn ;. fso | Fno 
Pox: 


like 


G,/7 G17 (Cone!) 
Pao Psti/Praa 2 Vat / Vex’ 
ab Tape 5 Pre £0 log ——t™ Vie ne 


G18 (a) 
——  @s is 
kag = f= = cae SY,.25x 10° La 


om 2000x/0°° 


2 ~ 
Leg = 447 Eyles = Ax n36xlo x 290 By Res 
Zeq = L2esKio” | Bu es 


~ lo 
2 26S x10 dit = 0,63250u0v 
Ens = h26Sy ion = Z0,600X¥ 2000 = O, 80.47 


~¢ &b 
Ay = 220 = 1f00X% 5° _ _ se 


pr é, SO 450 
Aur Ens —_ S0x0,fos FO ar 
Aur Fog 2 BOK O63252 Showa 


: Sena ece,. 
Enh, = 26X00 2,00) x SQ000 = 4.0 Ar 


| Eietel = \ Ae bey)" Ae Ens J's Sih 
= (3 10)*+(40)* + (4.0)* = Slaw 


123 


CHAPTER /O 


101 The admittance tov the circu: yn 
FCG JOl Cap 74 
= Bin +5C= ALI kp lter shy] 
) fe 
o7 Gu > Ge)” | +4 Kp (We-Z ) 


#2 Kp 
/+4 Kel <*[ witc’— ope! 
From &y (16.10) 


2a | re 
oo '*4O[B-= | 


10.2 The lwnped auce for the 2- branes 
wiht of Fig 10:2 (a) 78 
Z + (=e 
SEC) ws (5-PNS-f2) 


For QeyS and Wyn the vicinity of &, 
We Can make the followsag Aap proxima tia 


(jel le w- HAT jo ml? elena) | 


7 gee yt ke is lemma 


“52 ae 16) 
/2 4. 


10.2 (Concl,) Art a), aud Wr the rea/ognf 


thé 4~Tterms of thé denowms- 
ator’ are Cg a/, So 


W2-We = o 9 %-UY=K 


Ba W,-uw,<- 202 Ye 
Yo 
Qo = We Wp 


=» 


RA We- Wy 


The above expressons for the & branch 
Creat ave 5téen ro be the same a5 
those for thé Z-hranch corcarr, 


10.38 
| E,(5) =~ Gm Lys) 2r(s) = - Im AON S 


(5- pi Y>-pe) 
} for @ step in pat volt ag 9 (+) = Eg 4 C4) 
_-9m& lA , B 

£,G)= = [4 tp Bree 
Az IAB 


“Cacge lc 


ee ea 
2, (4) A € Jin Bt 


Taf ( 
eames 2 Woe pay pee 


IRS 


10.4 
£2. = 5020S + 0210 Yo ($02.5) = $02.54 0,5025 


Fi = 4I7S— 0.10 Pe (AGIMS) = FIAST— 0.4 975 


fo-t) 5025-4995 40.502540,4 995 


Ses Yo 
== = 83.3 (16.7% fow) 


Q Bees alee CRED high) 


Q (actual) = 22o = 00 


105° (a) ¢ Cb) 


Coy = 3069 Fain Yo 
pc | 
— Gum EG —Kkx2 

Cozz - z Paha Mae, 


eo KAA) er 
mete E - € or AT= In( 3+) ] 


(Cc) From Sectioy 10,2. 


Q= 21 Fo C & = ZTE kp | oor 
7 oT 
1B syne ee 
/n C@o1/ Soe) 


I2@ 


10.5 (Conel.) (a) 


Zor 
@o! 06S 
Cor 
Ge ak A(n=-1) 7 


5 ees Ta 
In (@o1/ on) 


/n ol = CHEN TE 0.628 


Got - 187 A more dccvrate 

measurement of @ 

Can be madé b 

eno a larger value 
nN. 


=x 


b- © - Spi- Spr 


Oo = Zero angle 
| 


7 Ss f augle 


Gy on Aegrees 


Ope = (= Gugle 


| Qe |“/wr| & | Of | Op | ©, 
Q.00 0,50 -246.G 
0,00| foo a Ae.) 
0.00| 450 -56.3| \/o7é! 
0,00 | 2,00 -63.4-| Q2= 0.34 
gives the 
0,34) O50 | 10 |-/¢4¢ |43.5 |-/45 | “most 
O34) 00 | /Z8°| S | $20 1-378" | /neer 
0.34! 480 | 27 23.8 | 58 |-53.5) curve 
0.3¢| 200 | JS | 37 63 |-¢5 
| 6,50 0.80 13,55 -27 LW, -/6,.5— 
0501700 | 27 0 |65 |-38 
050/450 13725 | 27 169 |-sSs° 
0.80 | 4.60 |4o | # 72 |\-72 
10.7 using £9 (0.31), She expression for ech) 
for a4 3 7ép function (n put ‘3 dtrwid as 
follows: . 
me = ; 5- 5] 
aC) ane 
Sp ys- -f2) 
_ — Ju ets A, 5 Bz 
Ce [5 SH | S-p2 
Where —fo fb ZX BOS 
Pape Hat BX-A~18) ” Kt Be “+B 
= 46 B\¢Bz ore 
B, 6,> (o,4 ( 2 2 
; = Complex Gonyu ate 


/0.t Clone 


(2B 


| 


| 


a 


o.2con 4) 
Zet 5,6. = 44216 = ple aCe ey, 
a, “+p oe 2B 2B(«* 4p) 


ee ym Ee (] 2 
é,(4)< 22 At carpoye® *(a-sb)e +] 
= 19m & 

Ce 


[A+ (2a cospt-26 sempre | 


; —A dt 
72m &s AA )fi-€ cespr- ED e"sn pt} 


CL \ah+p* 2K B 
=- Ink, E,[1-E aosp t -Leae sin pt 


| Mote that fov Qoz= 0.50, the snp Aéraa Srops out. 


10.8 (4) \ 
} Ary = [ Zo00] 18 14, 4 


| =] 
Ary =- I R aud P= (4.4 pi eee AIO 


GF00xXI0 


3 . GrtGe = GC3t+/9+F = 16.2 ot 


| é 
W, = ee es SNS i ill Oo et 
2G ae ee aa / 


Z pene 6.0? r9+43 


Bee (repaired) « 196 Feesp 2 he KS.50 = 1088 73 


wy high-Fraguency Compe Hs ating yotwovk 7s 
 regeired. 


LG 


10.8 Cone/) (b) @ 
For @2=0,50: We (Comp )= 18 Wee LFXOGF= (2.0 a 
»  Qr20.4o% We (Comp)ah7 Wee h7xb.bF = W.3cm, 
The overshoot 3 ess thaw 25%, 


For Q2=0,do: Lea G2 & - O:40xX /470 


ik = 217 U5) = 94.3 v/s 


ne 
we 2X 11. 3-x 10" 
10.9% (a) 
/ (4.764 500)/03x0,01x10 
rll A, = 2X Uo ee = Ff. 76 Ke ; 
10S” i 
(b) ' 


Uxtly,= UW, and Us /98- 94,3 = 103.7 r/'s 


j / 
Cy =——— = ———_ = /, 93 
ee 103.7 x F000 al 


C= ele See 
UW, Cx G4,32X/,93xX 0 


(c) 
op = 4+ Ey, + (+t) Ty 
=/00t+4+(S4E.9)8 = /BSBYV 


10.10 (a) From EC/o, 42) 


E. 
£066)= glans, SORU% +4) = Ar E 
: 3 [2Seeetit 05 |p 
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10.10 CConel.) where 


b)y tUZ—W 
Az xt (EB j 4 B a UWA, 
: Aon ag) WW, - Wy 
PAV, ¢ Lary) 
| OCA) = Aur £5 Cxtun-W) ¢ in a as 
| Wx -Uh, U),-Y, 


() : 
ei (wiv - ikea | 
A#t 


At tee, T= 0 when: -wjA-lu Bz=o 


WY, (U%4U4-W,)- UW =o 


when Ua uh % UY Wy — Wy UZ =0 ¢ 4b <6 


O/1 Lert 43 add +he Com pen satiny Civeait to the 
Siphtied egurvalent crreust of Fts, 8.18 Ce), 


The jow treguenue 
gain ex pression 
for the Compensated 
aqrewk Shown at 
the left 1> obtamed 
by veplacius ag 

| €9(8.83) with 2672 A+ Il cx. 


W, 
eee ee +t & = RA + ne 
SCx [Oth + Y/scx \ 


Zs)< 


13/ 


/oM Ctonc).) where Wye ? 0 Cu 


265) = he |e AR) Ee =f Ee sd 


SrLy 5 + Wy 


Where Wry - (AE) 


7 he fow tregaaency gam AteG) for the Compen - 
Satéd Quphtier £3 | 


Ee [3G ene 
Ae be Rss LCSotWmn YSt UNS 4 U%) 


Substita tie g She 
469 we obtamn 


haumerical Valves sted on fee 


: 5CS410X St Wx) | 
Aacl sS) = Aur eee 


Let 46 a2SSsumMEe We Wout Ww, lowered Lene | 
We 68S r/s to 27 (30) = (89 V/s. 


Wy = Why 268S aud Uy = 27(30) = 189 V/s | 
Set EX). Wex . 68S~_ 942 ¢ Ge 26204. 
a urn (89 f fi | 


Cx = Une 89K 2620 
Wore THAT pwsERT NG EX re sER/ES with Ee wirneu| 
te suv ke, THE A-C OAD LeE CowssTr OF 

eit Ey t+ Fe, IB SHowp yr F6 /6.7Cb), 


/32 


10./2 (a) 


|The sng/e - 
\7aned gmplitier 
ot F76 /0:9(a) 
\Lan b@ Vep- : 
\yesented by 
(ee eS a py aS 
P~ poe | Saal pihoe Kt 


| the <circurt Show 4 
Br= Rell (1+ Qeon )eois = Rpll Qeer) Keer] (Geail 91) 
or Kp = Wel Qp 


Peat 
hr = Wel &|| Qcol Koil = WoL || Qeosd WoL 


R= W, L Q Qeol 
Gp <n 
Or Gul 


OQ, = = Sp Gol and = 
BEL Gp + Qcoi | 4p Qcoil — Or 


ay f > 
Or = anno ye air sha = O28 = 
a aes oe 4aS0S5~ 


‘6 100-45. 5° i 2 


| 10,000 = 9 /d0- 


R= oyna 
ve Ke G00 
mie ff 
Wr Oy 27 C455 0007 83.5) i 
/ = 32/0 pt 


= 
(2NX 455,000) * (3 8,)x10"©) 
153 


10,12 Cfone/) Cord = 32/0—- 20 = 3/90 pt 


Reet) = Web, _ 2mlassn 10° V8.1 x15) 


Yeor! 100 = OG 
Qeor) Korl= (joo) (1.09) | qT, 
= 10.90 Ks. 


Cue ad Oe EF 
= /oo ]| 10.9 = IES bx. 


Qeoi? Leoi| 
AL = = bse _ 785x100 | 44S 
6 Et lc G.BStI0O . 
Aur = ues hi Ae —10OX4 G7. S— led 
V5 IEE RE Sic cree nce 
Rst+hee /#+ 3 


G) Yes, because AY ose =/09 kn 7/5 
assentiely the same os Koz 10 Ke, Jp 
Yeducés for by approximately R 


/0,/3 The Selutioy of ths feb leer 13 gate 
Ca) BSimilior to that of Prose, /0./2. 


Qr= Rz e Qcoi!] Q@p _ me wh Se go<4 
Wot Qeoi] + Up f2-%, 1 O-—nim ; | 
G) = L00KES.S | E3.5— 
100-45.S5~ 
a _ &50X 200 
Kp= (ll = S5SX 200 2 ee 


3 
PERIL do 
AMTKXASSTHXIO& x% B37 


(34 


| 70.13 Clowel) P 
| Lote ra _ 27lASSx 70°) 965% Jo 5) 


Coil = = 43,30 
100 


/ 


a 
| 7 Comnassnxnw’) CAabsx10-4) 203 gt 


| Cot = 263-5.5-/0 = Z4 76 F 
; R; = Rp 05.) Keoi/ = 11 |[C100)°(13.30) = 11 /]133 =60,5° 
| Ki 


Aer = — Gy, <a = - 3500x606, yee —2/2 


\b) Yes because Q5,, Bint =/323 4 and the 
lood Kez 200 KL, 


1014 At We, the déenouunator of €G (/0.5/ 
| has egual real and )-tevms, 


Ww, [ + RG@l=[l-wr2eG] 


a 
peel + ke | pe. We = je, 
Wo ‘A We>Lz Wo = ? 


Bee, i 2 pes i 
WoeQe WoQecoil Wo 


4 [Reel Qe) LU Bttg fs WW, > 


Qo Qeol Ww, Qe W,* 


In a Semler manner 


We We | 


Uy Qe Wp* 


10.14 CConel,) 


W, Or _ DUO 
WeQe Woke W™ 


Wet Wi — (Wet, )(We- W,) 


Qe Wo 
WW, 
Ye ie 8 ge ek 
We-W, 


L0AS- 4S Covrection. The trawsistor (7Vameters are 
given in Peo8 /0.12 Oud Wot i hol 


(a ) rob 10,14, 


The civeent of the auphtier 13 GIVE 1H t4 104 


One Qo Qcor bey Wy 


——_2 #55. 45;s— 
Qeo|- Qo W.-W, 70 | 


7 
" 


Wole Qco.l-Qe 100-48. - 


Ve oon Ro Be Qe Qeorl a OS; SX 106 83.3 


a Ro gee = %2. GaeA 
Woe anxassxio% 83.3 ~ as 


Ce Ts F70Gf 
C2rK 255% 10°)" (12,6) fe 


é ay & 
a arnaesxe X12.6K 10 "A see 
00 


(b) Gy = 0038S w- 


y= 3000 — 2600 = A060 


IS Ccouel) Va "ir Vee 
hue 


Vo= WM 9m Qa Vor = Wo M Gun Qe (0.867) Use 


a 2660 Upe = 0.867 Upe 
37600 


| Aur Y i 21 xASSNIO'K 0.03885K BS: 5% 0.867 M 
| be 


_ Ary _ £0 
4A35x10" = 435K10° 


©) Assume 21,00 ; m= & ile 


2) = ESS C5116)" | 10.650h 
Rela C1 C12,6n16¢) 


= 1h ssSwh 


S BH 
G 
)X/0 Ss 
20 x/0 
ve S00 =x 
le ere CaS Heese te 


= ES PLL 


A 
Q 

= 
aN 


Qo J = 7. 
‘ = Carrnjoe)e LSFKI0 © 


Center tapping soo + (oad on load side of Lo 


ywnakées 
Le=2x 159 =3.18 uh 


ee PII, TIS OET 
2 


L377, 


10.18 


R S 2 Pez = pee Gees Beni! : 
| (Wol2)* 


Qe _&e Qeou!/ 
Up = Yore gary Qeo:! 


Q = W, Ce E= Bz Qcoil! 
Q2 t+ Qeo:/ 


Wo Le 


R= 


Wy = 27K 0, 455% 10° 2,F60x/0 = Cf caee , B= las, Ix 10 "ss 


(A in hari Sk Wz Qeoil | 100X159 any APS 
eal ” [00 418% 


L 
lo A A. FCOX 10 = 47.6X10°r/s 
Q GO 


1/38 


i Yeo! 


Wo Cz 


10.18 (Cone) ) Ape lying €9 (/0.82) Wwe obfavn 


: lz 
AW, =-42¢xI0 4% [2 (22 70x10%) +(/5; 800) | 
: =-426x10 +14) x10 = 934x710" 


| 3 
mepe 77 4X'o 4.0327 


SC 


Ae = "ia ae 0.0167 5 ae b> tbe 


} QO, = Q2 =U0G F = Ru o dy eyo eee = 69% Fo 
: Wot, ’ 2,660x10"x/00 =—_auth 


el 
| Wok, 2FGoxI0%x 20,000 


L)= 225 6% Fouh gud Gz G =/750 4g F 


Le tapped at (00x C7? _ Sr2Suh 


20,000 
Nap = fs Oo. = 0.2740, turns from bottom 
29 000 oe is 


10.19 , 
= fen 2227 42 ae 


(000 A ae mene. (OIL 2.655 
mM” WwW” a&TXF%O  penries 
6 oe | 


Lhelm= 265 henries 


/39 


10.19 Ceonel,) 


ee 4 ROS 


jr " Oselt = /0.6mbh 


W2= 271% 20,000 = 125,700 r/s 

ye Rotn* Re 10004 1/000 

2. —_————= | ee 
We 125, 700 


&= inset sl- fo. /- O.01ST /- 0.003 
Rhy 2t, S. 30 


= 0.997 
CHAPTEL 1 
Mel (a) From Fig H.4, Vsm=zO74 V 


Lbim = 2o-2 eos mes Loom = G0#7-2G0) 


= fs 7S We 
4 | 


|p Use Loim - aA74 ¥ 26.Sy16 * 
= >t Oo 


z: = A&W 
6) Term = GA-080) G09 167) 1.485 @ 
a 
= Rocke. 2.U46S)* soo Ww 
a = : 


@= os = 5/0 ; Sap = 10 40g S/0= 27 db 
6 


3.9-0,90)-2(3.09-1,6 
«) Teg = STOP ACO ES) monn. 0.01/33 


1-0 


« O.0/S9 hénries 


Mt Cones) grt. 0.07323x/00 
J cdigninar "samt 


(d) There 13 no RY! havmontc. in the outper,, So 


oe Ue Tes Use Te = € 8Y-2z4) =/7.2 w 


MZ. 


|The inpat aud the 

itranstev charocter- 
(shes are Shown m 
he ad jaceut Curves, 


Age 10-1051 Wt 


¢ have ofa 
oe Vey, = 03 
Ae(may) =-1.54 2 


hetmmn)e2 O 
Cc 2-4/0@4 


fem = 454-2. 5,772 


a 
Be Roc Tam _ 150.77)". 4,45 Ww 
Ze z 


teem = ae LOD: = 454-229 _ 9, 452 


4 
To RMF 2 OlbSXI06 _ 24 4 9, 
0.77 


/4/ 


2 Céoncel) 


Since this 9— pont Csee Qi on curves ) “i 
not Centered iu the Lo vs Ap Chorocteristic : 


let us wove s+ down +o Y2 where the vave: 
are - 


Te =-0,80 a 3 Ig =-22 ma 5 Veg = - 0.35 Vv 


Now ler as e/umnate the second parwuonic by 4 
Making the fositiwe Gud the negative Swings 
OF Lc Ghovt Tes-0,800 e@7cal, ye Z., 
AB | Une Ac 
-/4.5° a “4 

- 22 |-0.3S" | -0,8 | 
-/.8 |-0./8 | -d.20 [ 


Fabs tite ting these Veluwes syto fo Cl.2) we 
Kan déterumime the va/ua of Bs. 


p 2(0.35)-[0.4S+0.18]  0,99-0,63 
[§6ecevt"]}]}]_=-—— = 


Oa Cee 
14.5 +h 8-2 (22) /0.3-/4. 4 1 


U5 124 S9(U.1), we Cau determine Us . 
Vsne = 0.0368 [14,5- 7.2] + [0.4s-0.351 


= 0.6368 (%.3)+0./0 = 0,369 Vv 


Teyyy = SOO 201 + (1B OSA) «1.204 068. 9.626 a 


3 
e =GiI - of i 20 | 
Tog = eS e2e)- 21/8OOl _ 1.201356 
G G | 
i a 0.027 X100 _ ¥ ” o26)*, | 
Yo ZF = Toit a = 4,3 7 ; B-C. 2.940 


/4:% 


W138 Ca) when @,= ° C@c2z = -SOV oud ty, = 0. 


The Composite characteriste for @c,= 9 
Gud lc2=-Sov +5 4#hé Sawe as the 
characteris tie for O20. 


pera nln) | Keg 
2 2 


2% 
oa 00127 —9,00 10,000 — 20.2 K/ 


4 
F’ P,- £645 + pon] 


& ites sk Sala ae gh NP ny as 
soem = 4 


Aye 2% sso [ 22+2078|10-= LVI w 


he = Fo ving = 20.2 X/00 Crs Ve 
Fy ager 
2 Vz 
(d) + Aosewon)~ Ave cont ‘ ae — |. Z.83x10- 
= y) 70,000 
_U29- ie - 2244 
2K 2P3Xx16~ 


_ ((27-0)- -3) 27-748 _ 
(e) Tosm 127 ob aCe - fi = -~3,5 mq 


127-0 \ J 3,5x100 | 
tom = tk G35 ma Ves ae iS Se 


Cf) Binuliar to dygnanue chayacternsHe Shown 
1”) Fg 71.6 Ci 


/F3 


1. F 
mE Gee oles 05g = 50 sn uf 


Cop - Zot 2S swt Ophyeyje-S Vv 
Cc22- Bo-2S5 SiH at 5 2g (mu) = -SS Vv 


Ap, nay) = 120 wa > Apb2(min) =o 


(4 
of 20- 
(on PEt er ad ele 


20-ol- re 
Tie ae 0-0 |- z[s2-o] 


a = 42.67 nq 


= 60 ma 


._ 120-0 
Tes Sr 2. 


Ya 267X100 _ 
Jo FA = Ss 4459, 


There 13 sight reduction yn % ZS poyyon 
Since operation is takew out of the knee 
r2gron, There 43, how Cver, @ 10% reductie 
|v output power. | 


M5 (a) 4b) 


Cotetf occurs af! TOE 57a, 
; “ 
Vag =- O14 v - te=0 > 
8-2 
B= (3.70-0) (a) ns 
8 3 


l-os -/0 


/dg 0,37 Vae volts 


: J1. 5 (fone/) 


Waveform of (hc-Hez ) 1 #ime 15 spon har 
to that Shown pH Fig MP (6) for Class B 
operation of Vacuuw s#ubes. The curvatove 
lu the Ae wv Une Agnewe characteristic 
in the eel. otf cofo kt freduces J 
havmouse distey tion 


(c) Let 43 use o projected cutott of 
Vac =-0,30V 5 Ig-2- Sua ; Le 2-0,504 


The Aotted fivie su the Ae A? AT 
choracteristic shows +he 1m provem tut 
4] Mntarity cobtaned 6 operatin at 
the above Ga23 ceut ont, The aeateian 
bf Cha —he2) are time 135 Srunhdr to thé wove- 
foym of C14) de3 ) Shown fig 46 Ca) tor 
C/a35 AB operation of VoCcuum 4a bes, 


U.@ (a) Tego + Buk gy 


Ae, = Teeo + Bu Le) 


ez =- Ieee thr 462 


For Us=o02 


Tg, + Ig2=0 
Le, + léez=o 
Yee - Vee + ho (Ter + Tee) =0 z - Xeeor Bu Ler 


oe Vee = Vee 4 Ucee=-Uce 
145° 


AA Conel.) 


5 5 - Ky Ci, + t,.)- Uge, +h Ta + Ie2) =0 
5 ve Use, =O ff Vpez= 0 when vz 20. 
J 


anes ae am <co = So 4 4 
Te, = Tee Keo = jin /Bo98 Toad 


The cueart /'s opera tosg less B. 


(bh) Fov sevall poss tive valaé of 3, Ze 15 cuted 
Gud operates iw the auphti Cation 344ae. 


Ws = CE, + Po dis; é bo yy aCk; + &o tBu ko) Ag 


ior wow 1g 
Ani = Ro + (1+ Bw ) Ke 


We hous o (It Bu) L eC be ae 
2 belies a! K, + (1+ Bu) 


Aly = “a 2! Cér (1+f0) By R ) 
Av= 2. (i+Bu) = +49 = So 
As; 


ae a = A, Ak = 50 


/4G 


Qa) The transistovs 
| are operating 

| less BG. On the 

| posrtivé half-cycle 
the covveuts mm Ze 
| @ré. 


~Che } WN 
og (4614+ A€2) ° 


90° sé 


Plot of posstive 
halt -<ycle F te 
-Cle; + 4E2)= -Lez., 


Lei = Ag (wax) = os = 2.74% G 


From (02d //né 
AB (max) = Jo wa ; AcCWay) = 2.74 a 


Le (MON) = 2744004 = 2784 


W.?2 (louel) Cb) Assame Hye da 


Vag fy Tot Vege = 400.005) 40/3 = 0.20 y 


K, = RoVec _ Fx 12 - 24704 
Ven Or.20 


(2 = K, Kb 240 x ¢ —- £67«X 
R,- &e 24%o -¢ 
le) This c4auge sn #é Jrounchitg porat 

Converts the Guipl frer Civcast From a 
Common Cof/léctor toa Commmos Corstter , 
Jince the latter hes @ voltege GG Much — 
Greater +tbou aust, st éguives 4 | 
Covre 3 poudiieg My louev value of “AW. | 


MB | 
Aclmax)= 2828 3 Koz 40 (Zext (79e Gl2) 
Fy = | Accmay) | 


Aecwee) = 2.8] ¢4) 7S 7s 
yz (Zz 


Vast. SICKLE A Ooty * hee = 100 
5.90 + ZFo 
Ip = _86- Vee _ %/8-90,/7 O.ol 


Fat (1+ Bo) Ke BG p /06(0.73) ‘ Z9I+33 


1g 0.27/ mq g Te = hee Ig 2 /ooxo,21 © 27 me. 


2 Jc (ow) = 2x0,027 = 0,054 G | 


This +3 a3 for O53 we “an go with the data ; 
we have. J 


(4-8 


I 592 50 5: wt (From Prob 11.3) 


Cope 25°50 wt 


See £1g lhlF 
Cora -2S S19 Wt 


boguwed Voltagé GOH = — AP So 


Ze os use thé 124X7 (Append A./4) which, 
45 &@ Ava/l triode with Gg A= 100 and 
p= 779 Kt for I, = 0,80 mo Gud E4 = /70 V, 


Au = peek ee Ot PD ke = (00x 1/00 


PERE Ee ORR, © Ga e700 
- SG.S C7Hs 5 bordér/:¢) 


Let us Use p= 200K* and Kye 
= bhe 250 VU 
| Seléic# GY pomt at ‘ icles 


I= 0.50 ma; Ec=-hSv > E42 /Sov 


Fe Tee 3,0 K 
o.sO 


Use an Gel M4 and be / MK, 


Peuss Gd Cie t GOIu = SE lls ahead (yrs 


77 ¢ 200 
| Re 


( 
Kt Re : Av 


or Pee Ri 287080. = (9,0 KL 
4r--l W2.2-f 
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MI0 From &9(U.26) 
Ce - Ete 


Co = Fee + Egyy Cos Lpt ° Cos Wp = 2m 


Ce, = ~Euy- pm Coe Vpt = Epp —(0c-Ece) Epm 
=e 


ey = (Eyp—4 £ee ) ti ©, 
_ — Spm 
where we eon 
Mell Starting with bg (.3!) we have 


aT 
Tom = ae Cos Wt (wy t) 


z , ° | 
22.7 [4 +B L03/S C 603 30° DGsdS% E Cosbe! 
$F Cos 2S*+ G Cos 90) | 


[AtAISBALI3CHL WD +E +0.s2F +0] 


| 


(a 


_ ef aT cS 
EN 2 Le: . rs 
E C05 120 + Fl05 SO | 


[A +123 B+C+0-E-1,73F] 


450 


A_ 4 B C05 30% C 603604) Cos 904 


4 
i 


[tle 
i—— From +he dota ou P9gGe G27, 


| 90° oO 90° 
: fe = ect GS+ 174+ 221+ /o640r0] = 6/3 
i 


Pps SI Ww Cchecks value an page 628) 


| 1/3 (2) £ (b) 


tpyn| Igim 


T, = /60 Tes 127 
Tpem=149 = Loum = B22 


B(c) Rp = ee = (2,600 


7S/ 


[143 Ceonel) Cd) 
(AG 1880X 0/47 _ go KY 
(abr = = 
Figs 2000 X 0,./60= 320 W 


Fp = 320-/40=/80oW (Mex 136S5W: > | 
must be reduced) 


rae ee 
he= =e ie 43.7 DZ 


(2) PB, = 230x 0.0322 _ zg0w 
2. 


Bee = 130% 0,0175°= 2,28 W 


fy = 3,860-228 = 4S2W | 


(f) €- 128° . ssign + 1, (SHES oe 
6” 1+Os)* a “b 2rrxZza “oak 


46° 4.7S5%10 Es 
as TAP SS,8xK12Z600 ‘A 


HM. 14 
Ep= (Keoil + 4M Lg) Ip + 4 ums 


s | pM Tr + (Rs+ Ret Xs) Zs 


Where Xs = “ls- 


t 
UL, es 


Solving these tao eguations Lor Ty, we get 


= Bi: = Koi/+ {Ul (Wem) i 
oar "4 OO Beane 


4S 2 


| U./S— Ga) 


a -4Xxm Ro _ Ra Xm 4 Ry Xm 
Ko- 4 Xm ne a 


here :— 
wner Non Wp Cos 


(b) From Séctions /l./2 an fl. Ab. 
| tpel4 ss Bye 36.88 


Kye = A- eos] = 3608-282 Ba (alan oe Si a) 


CaaXx Cable 
: Ro x 
Moe ner Xm [ fee 
R, + Xm Ko- Eee 
27/2 
Ym = | 3460 = Sol]34". 73 A 
SO-3¢ 1G 
e UpXm  2IXl4xi0&Xx 73 f 


4 Xn Ko Xn é 73 


re oS Rata aba 
be R,2+ Xm 1+(tgt)* 1+(B)* 


—} 23,3 


Wp hy = Un ly + Xvc or Lis Ly + Xbe 


UU 
P 
( 
L, > G.28+ 255 = 6.28 +0.26S-< G, S4¢_ wh 
2x 14X/0 


155 


1416 


Ge SS 
é az 


7he Crean Qrs 
to vewarn thé Sawue 


~) 


Eftéectwe resistavee G across Lb 15 4 kp J6 | 
, , 


( 
Q, = te = Wp Gh 


Wp Le’ 
C,'= Q = & 
Wp kp 4-Wp Kp 
or Ch = <b DNA Cs=2Ge Sb = 20.6, 10,34 


Now Ch Ly = Cle be 7) Ls 41, & fx 6.28 = RSv12| 
y) 
11,17 “sl 


fetus use a prime to desiguate +¢heé 
Symbols for the fwo 4ubes Connected mm 
paralle/. Smee toim= 2 : d Zone we ge: 


’ ( 
a a A A 


ee 
ae iy 154. 


418 
Z = 1d%3(K- 1Xe) ; R, + 4 (3 +X4) 
Ri-4 (xs +X) Ri. + 4 CX3+ Xa) 


Re" + (v3+ Xa)” 
Re (Xs +Xq)* 
ele From &9 (1.53), , 
hm = %s5 = vs he 2 X3 ke 
Rere(stxa)® (Xa te)” 


011.53) 


Zorvection: 


Add "to 
| 2xprassion 


foyv am 


Xa = (GA )vs = Rs &9 (U.S4) 
Where ve | km ~ (-a@) 
ve @ ae aud # —— 


Yn = [R+XatstXa)] . X3Xe _ Ads 


Xz = (X3+Xa) Ket = 4(X3+X¢) 
(a 


R+(xX3t+Xa)* X3tX4q +h 
ae Cith)¥m _ Xm 
/-a 
/-0.31) 
= J, FI = a Ng 2 C/-2.3t) rn Ap a | 
a=) Zo =O3/; # aa 


~ 223 _ 924S5n * Kae 2Z23XIAS= ZIM 
1 oY a 5-4 


.—4 eel. ey + fy = 10e @ pet 
cs 2M (ISOK10)(G7AS5) of e: Ca 29 (Sx /0°N 2/7) 


C4 = 4.9 ¢F 


a 


ISS 


4420 (4) When +he plate cirearl +3 eSevoued, the 
plate voltage pornimuw Cyluiy) Aoés Yoot 
occur GY the Same FIWIE G5 Ce (max), AS 
the waveform of & sy Fig 116 13 shitted. 
Ths Causes XL, +o pcevreose re Salting (1G 
much /avgér crease 1m plofe awosipatie 
Gud G correspouding aAécvreéasée su plate 
atticcency, 

(b) Duce thé area under +he platé Ccorren 
pulse 13 & wunimamn When Syl) and 
Cclmayr) occov of *hé Sowe Aime, thé Gue- 
Yogé plate Current 1 +3 6 winiwan at | 
Y¥2sonGu CE, The Grid Cuorveut folsé, ou +he | 
othe, houd, fos waximam Gree Uheu the ' 
grid Circat +o resonated te the trég veucy 
of the driviug $°9Wa/. A-e b60 111 0 109 my @ ter; 
thére fore Gvé USEF A535 Ves0VvGucCEe Wd - 
cators foy the plate aud gqvid corcaits, 


| 
| 
| 


W2f (4) Frow E¢ CM/7) wa see that the output | 
of ach G@ circuit weuld Coutari tHE 
A-c, the réctification, Gud +he even) 
hav wource terms. 1 


dovbler y GaGa aArapler, éte. i 


W222 Spee tications: Ko W, l0oMHs Son Load, | 
4 
Veo xe Z2av | 


Use Type H“/SS8 trans/stor. 


Bec (238)* 
S essa & & a, 4 
fo ABRut 2x20 /7.6 


Co = 54 pt CText page S63) » Xo =RZALM 
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11.22. Cfone/.) 


YoXo™ 19.6(294)~ 
VO i OLE LA 
oo 3834+ 36S = paicieeenT 
(0 “Yo 41X29 a) 
Xos = ————__ = —_—____! 4 
Yo°+Xo* 3844865 OES 


Assume Y, = /S; + ACH 


plz= GQ Ley = /SKX/3S5S52 2034 
Zz: 0.323 uh 


= 203- Gos = 1/94 


oe ee: 2.27 = 0.52 


Var 194 


5 By I = JOo3-~« 

X42 Xs = 0.925% 4032 372 
_ ere See 

—4= Goorw (372) a AT Bi 


/ 
all a 4 @ Ss” 
S 2m CAovy10*% 4.03) TEAM hs 


CHAPTER 1K 


12.1 


At Ss 

a? 
pth tke 

L Aes 

& (p+ Rt Cut) Re 


where 


e- &] 


12/ (conel) 
~ wk 
Aart= i aeitn 
ip tRtCdty he 


Gem with yo feedback 73 
A 
Aw? —— 
oF Wptek 


-u Kk 
Aut = VptR 


lt Cut!) Ge 5 qa jE aE 
rp+k pte 
Ae ua fla- om CAt!) Re 
tte An eed Ak 


A is - €8oX16.7) AEE 
i Goto, Mees 


of a — CSOT Seo] a Nae 
80 (16700) 
~/A$ —71.4. ae 
1+ U98Yo,0303) /42S27 
‘fF ow ad 
A 4eCVE@SE> 107 Av décreeses 10% 


Alar = 0,90 x N44 © =-1 506 5— 
—/5,6 S— —/ Sp 
Art = : © soe 2 -/0.60 
1+(1S.6 SX0.0303) = (+ 0.4.75~ 


Zo decteese = 44-10.6 _ 2 2 
U4 3 2 


15 & 


31g £9 (12.4) we obtam 


0.102% = _/0% 
I+4u Aw 

10-0,10 
Fy Aap = = 97 

Aa 
1000 = 7499 GHA Ave 190,000 
a 79 Ss 99x167 

fo* 


| Correction: Answers given jn Text on (2ge 874 
Gre (Correct, 


14.3 (4) 
| Wage RW, S2xloxlo”= Zoxso° r/s 


Wet s 22 = (Itty Ay )We 


f, Avs k-/e | = fy 2X =-0,.02 


= 


w | s 
| (1We)- = - 0.707 Avy [-45° 
| tr t 2) +4 Waky, is 

Fir Ay (we = 0.02 X0.707¥ S0]-45 - « 0-709 J-4S° 


Arnt (We) « 0.707 Avy [-4s* O. 707 Aa [-45— 


[40.707 (-FS° i. 
- 2. 707 Avr lc -0.707K So [~~ 6.6 
58 (-18.4-° AS8 


=-22.3 [- 26.6" ff Arr od Se nee 


se = / SA 


Decréase 1 Gain = 
/S9 


12.3 Cconc/) 


Yes, The pha sé Guy lé 3 -26.6° wstt teed back 
at Ups l0oxi0"v/3, Without Leedback (ft 13-BS' 


l2F (a) Use Magarive feedback, 


2 
KOs = pee ACE 
+a Ax 


+e-Au = fone 2 a 


Cb) Driving Sigua/ hos eo be jncveased by thé | 
factor [tte Ay = (+4 Ss", A. é., 


Msp = Sxiosimwpt = 50 Sin wt Ve/ts 


12.5 Ary € -Z0 SH of 2 = 4oxs0° r/s 


(4) aS (7 FS? 
Aun(37( 4 Vs2) = (-20) [Eanes 


[1+1} 72 


(b) 3G =780° 5 Gr=G0°= Ayn = = tai {3 
r 5 


2 -2830/-/35° 


Uz s (3 We = (3 x 4oxso° « 693 x10°r/s 


a } -/8. 5 aig 
Arweylyty) = —S2eeE FF | —Booe |-180 


etdces Gar oeer 


= —/600 -/8d i 


() 1006 tar </.0 So fur (may) = es = 4,00/ 
(000 


(60 


| © Correction: Change Fig 12.5 to Fig (2.6. 


Aue = “100, tay = -0.000/, W= x10" v/s ‘ 
uy = 00 r/s., 
3 -° 

(00) *[-734 
Arts) (42) « 222-55 i ~ 353% 0° [-/3 % 

OS Be 
é & 
Avety (yWe)2 2S 8x10 LES - ss. ans0" lS 


| + 3S8,3 |-78S° 1-RSa- 42S 


2 4-735 ° 
_ ~ 353x107 = horSxso fah2° 


34.8 [-/33.8 ° 


| 3 r 
: _ C700) is 6/748 
| Auts) (4%,) = aa = == = Sle | 795° 


4 ° 
20) a L228 = 70 sso" L28S* 
| ’ It WSLOGS® /#/3 +4 70 


" 4/245 
a = -/x 10% ]0.80° 


The gai s ot W,: S¥10"r/s aud U=2200r/s are 
essentially egae/ 70 Arre(3)="/x/0% LO’, 
12.7 be aT fi hee “4 aay 40 EG, 

Y= 

Chie + Fs) (/Sd0+ Soo) 
/0°% 

It tar Aa 
As Citty Ax )Ayr¢ = /0Cto) =-/00 


tay 2 ee = -0.09 


/ 7o = So fa Av =l0-/=2 7 


/6/ 


/a. 7 Cconel.) 
R= - Cher €s) Ar — (2000X-/e0 
oF. hte 5 4o 
ss -4 Rihge _ 0.09% S600 x ZO = LI9In 
Ith¢e /+4o 


= SO0oxn 


12.8 The values stéd ov Page S66 Gre compute 
with the following 2X PVOS31045 | | 


ice - Ite 
“ ~ Ye Yoe ~4re Yee? Yee Ye 


Yn = qze - rend fees de 


Joe + Ye 


Hane -fqrede 
Yo aoe gee t Ys 


12.9 Using the defining relations given iu £5 12% 
we derive rhe Cxpress7on s for the wodel 4 
f1g (2.1066) a5 Follows: 

with the output Shorted, UX, 2, AMe=0: 


Age Ge J, +L, = Ge + My . Chit he) ar 


he Re ha 
A Me hs be 
Ate As hit Re 
Ao= Lg th ye yd kgAs ee -hids 
i hit le. ei he tk¢ 


12.9 Cconel.) 
with the sypout open, Ae, ws 20% 


A= hd, + hr A; V2, aud Maven We 
ha’ the 

ee et. ee C—hr)ha 

Ae har Re 
Ao he Ue + hed, tip = ho A> € Chet IL, Make 
een 4 Chet )(1- hr) ve 

hit Pg 

bans Tiga rv het ))G-by) 

Ve hir Re 


12./0 Fhe spat /oop ep dation rs 


5 hit, + hr (Ve- AE )+ Ve where Alp = Re, (4,442) 
= [hi+G-hr)&_ | 4, thy A+ -hr) bp te Li) 
The ovtyut nodal egua tiow 7s 


TE e he Ly + ho e-Ae ) = het, the Ve -he Re 442) 
hee bt ho Kp )4ithe Ve (2) 


It ho Re 
Fov A2=0: For 4,20: 
ae. 7E- ho Ee HN Te 
Mt) 6/ tho Re Bor are | theke 
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12,/0 (cones) 
Substituting &% (2) swho &¢ C1) for 42, Wwe 9¢ 


v =[he oe tee Na, si hr + ho a Wi 


/+ho ke /tho Re 
Pet eee For £, =0 
STEP go by Ci-hyXithe) . pans hr+ho& 
ee Lie ane hot GF ; my 1 tho Re 


ZN The solution of this problem consrats of 

— Sebstituting the uawmevicel Valdés ot the 
modktied f- parauéters Givegu on fage 667 
into the staudard h-parawetar Cxpressions 
given 10 TABLE §.3, pegé 23 7. 


1Z.41% 


un thout feedback, 


hee Ke 


Aa i Rs thie 


KB Wz 
Uo = RCithte) 4“, = Ut hte) < 


hiethstOthte) Kt 
Ape tog Litbiedkey’ TS aa 
f° a hietes /+ (thee) J+Ac tan 
haet es | 


/© $- 


12,13 
Without #ée ASback, 


Ar = AK 
Vp tke 


lprke (p+ ke 
e. = ky Ap = _ ke Mes 
Yp+ (M1) Ke 
Arg = Co ke / = Alar cg 
Cs ter ke Jp Ake +A /+tarAa 
Vp tke 
Ff, =/ 
2./4 
At nodéea: 


hy - “% 4h Jie Ags 
/ Re fo 1- hoe Q=o 


Ee Re Cit hee) Li 
l+hoe &¢ 


Moots -hreL = (hoe Re- hte) 4, 
ene panes /¥* A /+hoeRe 
Ig= (Gs thie)L+a = (Rt hie)t Relit hee) dy 


/thoeR¢ 
¥ (hoe Re- hte) 13 
ae RsthieX/t hoe Re) +Cithye) k¢ 


los” 


12.14 (Couct) ae 
Kemoving thé SZhovt circuit, We 40 


dettermmeé Noe. 
Noe = Re, - ae hee ZL) - (kh-Voe hee )Us 
Rs+ hier le 
inc Joc _ (Re Vee hee Ct heeX/t hoe Re) +CtheeyA 
Ase (bt hie+ Pt) Choe hee) 


‘ hee Yoe & 
= Yoe + 
Br 4 °* Sape, hietRp hee toe >> ne 
hoe Re << | 


12.15° 
Vo) ail hee is Ko, I hiee 


Vie L hye, + +hte) Kel I,, 
-hee borll haez 


Aur . yar = . 
V, hier + (1+ hee) Ke 
the == hes Toa Balle = heen Rn] Re or 
héiez 


By Voz = -h¢ez Rae]| Re 
Pure i Vo! 4 hee | 


IZR.1% Let as start at +he cotput end of the 
circuit sa Feg FIR SG and work fowards rhe 


Input end. with Re Connected te ground, 


_ Kez rez 
toe = KRe2t oz = he Tee = he heee ty. 


where z= ETE 


12.16 (cont) 
é —Kor Tey ce Lo 
va Roi t Rina 4, te, im 4, hee, yy 
Where G,= Re, Il se 5 Rine= huez + ke Cit hgez) 


ys Fol 
For thine 
Rs, Is 
t,, = = y Ts o &a 
Ka, thet : xh as . 


Ep thie; 


ee, T, 
Ady = = - As hihee; and Ais» 2° Ae htez 
é 


of 


ts 
of : = a (with Re connected to 9rouwd ) 
e@ tke 
Tg=f; le. gud t:2 mee 
Re +E 


with Ke Conwected to the bose of 7, 


Atle) Aa. 
1+ td AKC) CA ks+ hint 


or the numerical Values given 14 Fig Platt, 
Ai'; = - 0.9K 0.361K 80 =0,32¢ x0 2-26.73 


Ie2 *>0,80x 8o0= 6G. 
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IELS (concl.) 
ALG) = -26.3K 64 = -/080 


-—-/900 y 
f, = ie te aa eg -0,00S 
4 ~ 100+20,000 


A ; -/6F0O fe -/6fo 
aise / + (0,.00SX1680) 1 ¢ B40 


Roz (-/ 74) 
s+ Rin 


= -/77 


Ast) = 


Sigel eee 2000 


2 ————— 2» 2/5 
It £4 Aacz) + &F%O 


(ot = 


179) 
A = _2000 C174) c= ee 
(2) Foe Te 29s 


1417 The woda/ Ceuvation ar the yet PRP g 
Fig 12,18 (6) +5 
Vs C5) - Ves) ee [Vo ¢s)- Viils) | S Ce = (Zits, 


} 
3 i 


Vets) | Fe MSHS CA a! 
Aur Rs “Arar ks 
/ (s) so VASY, e Aor Vs C3) 
; ne ed 2d Ame 
fs (Gap. oae)s Cf] (-Aw) Rs Ce 
y) — UsC5) The Sin the denominatl 
L,(5) = Ps Gy S najcates potegratjon, 


. =f 
Ue (t-) = a Nes At 


16 8 


of 
12,18 VWle caw obtain aw Ca 3Y soktion by 13109 


the result in £9 (12.87), 


uis)= —“F Yes) — Re Yes) 
hae) LEX 
Sfs 

Un (5) = -&, Cs 5 V5) 


Multiplying by S ncheates AélLerentiat=on. 


W(t) = — Re G a 


(RIG Referring vo F715 FP 12.14% we Can writé 


T-=i,- Tp « M4 (Vi- (Vii-Ve) _ Vo Vo _ Va 
he a Zs, a2) “os 


Ve = heIstlh = Rs Ig¢ Vo 
Ass 


Correction: 
change Rs 
to Ka, 4 ey 

Reds 
Zo = —— 
° Ra 


= —— + Soya Sarwan 


es ele ee 


Ke 


Vs — Re Vs aud Aur 2 - Kt where uf +14 Be) ce! 
R Rs 


Also, 
a —Vo | Pato 
T= Volare, * acbe te \* ee * 
ped kz Is - to Les 
ee ae Ore Is fo 
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(R14 Ceowel) From the exact expre $3/0n, 


aS = -~ ts / = Res / 
Ko lee a p bee - ad Fo /=- Re —s uf 
Avki, Avke Re Avi, Aa 


te _ Re / 
Is Ro |p nother Ron 
Arkin 


Mow /ét 45 get Aor 10 ferns of Age = . 


Att = de = & cast he Saas = Re > Ace 
Is Ko /+ Re + Ren Ko | Aut Chg tr Rin 
Ax Re 


Re Ax 
= et Aa i pa eee - Ax 
ko | Paar | 1+ Bar sae 
Re & 

wWhére Fe >> Bin 

f;2 

v1 Re 

For ti ALT, Aut = cde. R¢ 


Ts Re 


This check the G pproxsmare expre Sseou for 
At ou the hotiom of (29€ (67. 
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| 


12.429 From £1g Pl2Z,20, we con write the 
@) (a) £6) following oda | 90F tae 
(Vs-Vi) _ (Vo-U) yy, 
arr LO en oe YA = O l 
pst ted. aa Re Rin oe 


ar Vi — Vo ° on Vy 
= AacVi-Ve) _ Vo _ (Weta? = 0 (2) 


et ft € 
Cla) 
a(t ee ea Mo Ba ee Geo 
(2a) 
oe) ah tart a Yo = Gali -G2Vo =0 
where eit Rt Ba 
Bee pt ee aud G3: ae +e 


From (2a), Vi = G2" | Substitute iu Cla) 
3 


VY = Vs _ -Pe Vs 
ee: GiGe_ it 2 oe er 
G3 F¢€ 


Mo = Ke (i +4) where De aan 
3 


Rs 
: -4 


Da -0.00N9S 
Aur - rat _ [!-¢ 00175 | = -/0[0.9 96 P25 = “7.98 F255 
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CHAPTER /3 


fmay _ Cway 1070 
fim Cu = =—§ Bo 


Dude £ "aga eucy fauge nto F bouds* 
20-200 5 Roo- 2000; 2000 - 20606 ft 3 


twas) = d = y s fs GESKx 107 
27 Ey Cun 271r€, x80 x107'= F; 


For Hmoy) = 260 Hs ; ¢ = GISnx ona 


Since wet have 55% excess tregueuey ange, — 
letas imerease fyuyy) by /5%o . 


Make K= OFSK G93 = facia DEAN 


Ft (min) 24 POMUE | U,  e = /250 He 
27K ESHIO® x 1070 yi0 '* 


The ting | Aes/gu /s tabulatéd below ° 


Fregatucy Laue 
/ 7. igs fo 23 oe 


3 


17S xo 2340 “ 
ES Kn P2GOD te 23, ZO0O0 » 
yo es 


Gm ko RF oe Lay 29+23b+4b* 
JF optimize C9m Lo) by PY on o, we 
get A= Be. “2. This 1s not 2 practica/ 
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/3. 2(Couwe/.) 


Vesa/? because esther Boor R wust be Negative . 
From the éxprassrou for Gy, Ko, We s¢¢ that 

Dun bo arteins @ wrmwaew JVasuvé of AG wheu 
R13 50 mach Jargav than 232, that the Jost 
two terms of +s expresso Yeduce fo Zero, 4.@, 


Gun bo 7 2G +0 +0 (where 277234) 
TE i B, ’ tA ou 


Qu hoy 294 23+¢ = SL 


The Valué of Koz IK Ae peuds pon tue 
Q- pol Gud fhe plate Supply Vo/tage Lop. 


2.3 Tt B=%||K, =, xe, RL) Ip, then 


Guu Ke = Guu Ip =M 7% 27+ ae + 4h* 
pe 
oe L lurinimem ) = 27 


Ler ws try *hée (2AX7 triode (3 Ge f29é 870) 


$/0CEé vt hts G 4 = {00, 


7 


I2ZAX?. we? p=boKh, T,=0,50 ma 
Bez- Su, L£y=/Sou, Ky= 200K4 


Le’ ee 
Jum = A EE a (SES MU 


ke = Oe llh= o]| 200 = 46./ Kr 


Gu ko =/s€ Sri °x 46./xjo7= 72.2 
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jie ) (cones) 


ee 13 se ffrereut ga for #46 cose where ! 
R=ke 44, | 


AF Y2794#234+¢ 256 
From &% (13,10) 


fo! =; — ites = eens 
27 EC (aoe 


RC beele “Se ge ok Moe Lae ee 
arto WARE 277 X 200d (7o 


IASKIO ” 
70" 
cs 79, mK 10” = Q.0067t a 
46./x 107 Vo 70" 


C2 000 NO 006 Ae 
3.1L 


R= 46.) x10 7w 
13,4 
heey 23+ ae. = = 23+ 294+9h" 


Ahge _ rx 

ae Ot AUS 23 te Gud ho) Zo = 0.373 

hee = 23429(0.873)1 4 . 73 +10,P+10.7 
0,373 

hee = 44.5 Gud eZ. 0.373 


(2) 


174. 


13. <i 


hee A3 4. SRT 4 ho 
RP, Rk 


For Opti accen ye 0.373 3 hte = 24, 5~ 
e eke ne, Ae/y Age=23429442=S% 
Lletas use @ 74pé Ru 3257 (3ée Page 846) 


Fov Te = 40 a, Ueg =/0 U 
hye mecces Ade = 2006 vA 3 hoe= 10 UM uw 


Ze@4 4s gsswnre C= hie = 2000 


For op trae wo Gs Vg ook ee 2 ox. 
0.373 
b= h, avd KR. Je= STOxhoOe SF5o V 
ees Ke e+ Uce = STBIB +10 2/57 SIO V 
/F we male 4 - & = 2000 “ thou 


Wert! £10 


0 


l20U 


Q saving of B87 VU tn Veo. Usiug RK, =k) 
Caltaulate the fo Mowing Value Lor C% 


e 


/ f 
OSE ER a 
c 27 foR | Gt4 2m X1000 XK 2000 lo 


= 295x107 
(ve 


Re =, <= hie = 2000-4 


z 25. $934 0.02571 “ £ 


12S 


<a— Lowy = 32.3 wa : 


d, -“/S 
Arie Sat Taine eas | 
Kaz See. 1/30 _ 93904 
Ps aes keoi = RDG x 
Ve 
Fron 201+ C8)" Tyr fy: 368) 3 Riven o638-a 
Uf. | 
=[itzas} (220) « 310 wa Koad = 33.32 


wy 
67S 
——- : = Oe 
gi 3.4/0q AGE ICE! 2 2rx/4 A 
feat= Trm Reoil _ (3,410)°(2.24) yt ory 
= 2 
Frotal = Spm Fp ” LEFO KO, 226 smael Sake 
= Be KORG, 


Cae 
Fyood > 213 ~/6,25- 2 20 =/93 w 
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4 Vas = Zz Tt aired iA Ct) 


iV) 


22) I, + G22 tz (2) <= Ve, — 


lsheve 
2), (4-4 Xez 
Kk, A 
Zi2e] Z 2, = “4 Xez 


2225 Rots (Xi-Xep—Xer) = RK, Wy Xe 
So luis £9s 1) Gud C2) for Te, 


— wy s Ze! aw oad Vos L2/ 
, Zrte22-Ze te, | A 


= (td~ 4 Hea b+ 4 Xe)-(y Ker)” 
Bua bot AeNcetXce 1 (Ker ta Xe) 
Seat 4-tavne =0, to tind Condition for resonawce, 
RB, der - Va (Xe- Ker -Xer) <0 


atin tg whee tal z+ C+) A) 


US Se +] 4 GtG_ fov 
ey. i VC le TooL (ue) 
Cond tion for O5S7 lla tiou : Ver v7, Ups 
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/3.7 Coouel,) 


Va by tteXke2tXc2z 
Md Xe2 Xe} Ad Kei Xe2 
SCZ / 
Va et lXe- Xey—-Xe2 ) Hert Kez lo Ay tXe2 


6 
ps AA Xe Her > ! 


Keo 


Mn tee El 
ter Le 


(b) For 34able o eration, osc: //adovs should wo 
be heavily loaded, 10, Q,= We Yh, Shovla 
be Javge q, should be greater f~han 20, | 
Uudev Such Conditions of operation We are 
dust 1eP cu Neg lécting Rp. : 


/3.8 
The Hartleg ose, Hater até ters trom Phé 
<o/p) #s osallatov in that the roles of the 
Capacitauces Qe lNduchauces are yuttr- 
chauged, Fov M=d, we have 


| 


XetmMi the 20 gud +l tlre) <0 
Woe 


t 2 
MMe Ht Wk; A Met >! 
Ne2 Wn L2 Z2 
Le 
DP Ne orcs 
HA Y 75 
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| ire £4422S80V 
(b), (<), (4) bb 


Feu tode hes Graatey power Sen 5, Hii ty aud for a 
Qivén -F out put Vegurres Jéss y-£ Cr¢sta/ 
Cvrveat thay the triode | VE 5a //iu 4 19 J/owev 
Crystal heatmg aud better treguemcy Stabslty, 
Pautodse has @ /fower me 50 thave 13 /éss nter- 
Gerson or " ashug” oun the xpa/ tregueucy 

b te plate tank Clvcourt Ly ge L#¥ “op 13 
too low | thé Avwe Cay be tucreaséed oy 
adding Cx | Cx, howaver, Shou/d be Kept to ay 
absolute Caiimcm — for 2 pf 13 asaally 
S0fficcaut 


€) Excess/ve auplhtude of ose/llation couses 
overheating GUA Cau Cavseée phe Xte/] #0 
fracture Gud Ae stroy stsel & 


13,/0 l 
3 wes ; -2)f2 
a) 4(b) oT Lx Cx 277 [0.0253 x 0,01x/0 


/0x)0° H3 = $0 KHZ 


4 Cx t Cp ee /0 PU i 
: Cp 1S 4/5 
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fp 


/3,/0 (Conel.) 


0.000333 


4 
/ 
4, =/0 [1#+0,000333] re /o [7 t Z 


= 10, 00166 Mt 3 


(2) Yes +4e x7a/ oscillator Crreuit ay be 
GA/LSTEA précse/ to s#S operating | 
fregvenc by aay es Cxréerual variable 
capacitor, 


13.41 
la) Tha cathode fo//ower circuask wakt) au 
jdtal butler Stage, The /2AVI Anode | 
circait Shown i Fig 6.25(b) on page 346 
could $@ wséd, Thijs circuit provides the 
tollowsug Spee ca 7104s % 


Kin = 812M 5 Kyyt= 4864 


Aiz 374 > Av 229723 


Ge Ait = 54S > Gy = 254 db 


fb) The @untter tolower clreait Showy iW 
Fig S.41 (6) can 6€ a5€d 2s the butter 
3tagé. For example, the Typé RUS25— 
trausistov ($é4 page RIB) yy the <a minton 
Colléedov Couweectiou ylelds fue to llowsueg 
Speaticatous . 


hs =Aa= L. => 2000+ CErous Prob 17. 5) ; Kicad - S00 
A= #5 CFig $30) , Arr = ho (hig 53/) 


G=AihAe= OS (Fig S32) 
/80 


13./| CCoucl) 


Ey = hee + Gt hte) fe = 1400+ (44.41)0S00) = 23,900 « 


we hee +bs . 40042000 DOE 
‘thee +¢¢ 


Anotuty pessthility 13 -o ase a pVausotov 


having q fargev hye (a %74@ Conmuton Cust tev 
Counectiou with e@uutter degeyeration to 
proude a bigh sapar Impedance. 


HAL TEL 1F- 


al 
140 (a) 
5820 
. (000 
S000 My = Soon 
— 0.S0 


Gooo 


3600 


£600 


1940 
1000 /000 
—LQ0V 
B/30 -/3 0 
- 360 Se NN) vs Wt - 360 256 “Ne. we Wt 
CREST VALUES TROU6EH VALVES 
of 2, gud 2c ot Cp Gud Ze 


Svest Coudtions: All plate voltages Gud Currents 
ave mau/Pplted by the factor 
C1t Wa) 2 U4 0.5) SS 


/8/ 


14.1 (Conch) 


Trough Couastions All plate vo/tages aud covrent 


ava meltiplted by the Lactor — 
Ul- Wg) = Ll -06,50) = 0.50 


vid Voltages tud curvauts remain +6 Same 
as thew Carvriary values. The wavetorms of 
A, oud Ace have beeu omitted trom the above 
sketches fov the Sake of Simp heity Gu 


Cb) 


of clarity, 
Comp le te WavetoYuws aYG Shown 7”) t1g Wh le, 
f29¢ 620, | 
Cavvier| Crest Tvoug by 
Em 
pm 
ae 
2, (min) 
Fe 
Pop 
Pe 
ne 
rod = £66 We Ma . 2000 x 0.132 (0.50)" 
Z2 
= 33 warts 
EZpp _ 2000 | /S/SO —A 
Ke = ert 


Hs -/ (SISO Lf BS CS tep-up ratio) 
VY), Boo0d 


/Ek 


fi tt; = 4600, 0004100 = 4,000,/60 Hs 


ies f. 3 400%,000 -/06 = 799,700 As 
f. ttr2 = , 200,000 + /ooo = 4C0l 00d Hz 
fecal os 1,000,000 -(000 = 779, 000 A 


fet ts = 1,000,000 + Sd00 - 1,008,000 Hz 
fe-3 = 1,000, 006- S0ed = 7% S; 000 H3 


mMa,= 0,50 5 Mq2=9.80%5 Waz = 0,50 
(b) 
(109*C7Q) = 
os, lela Ww 
B. > 3S0o0 
a 
Foss) = A.se = Bama ( cos) = 2/979 Ww 
2 
Posse: Fisepe 3500( 789)" = stow 
0,30 )* 
Fore 3 = Asgz 2 5800(222) 2 opp 
fez 3S00 WwW 
SGOW 
78.7.W Zee aie 73.7 W 
95000 | 779 060 4061, 000 005,000 


G99 GOO is 600,/00 


f° 
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Loomis ye eae 
@= ZL = 7 


Frou &g (0.1), leis Le j 4 a(z.- 2) 


(a) Q=10 
Carrier tee SMAz 2 Ye Bll tyol= Lry0 
USB (fe+fs)= Sol MHZ: 
= [ 1+y10( '- =) = z Lit 004] 
Y= —% [&3° 
£58 (he-fs )= 4.97 MH ¢ | 
Y= p lity CS Feb Li-yo.04] | 


Sra a Se 


Ch) = Ec [ 2: 27 CSx10° 4 4 0,40 [%-3° GBs 20 (494 x 10°) 
+0,40|-2.3° Cos 27 (Stolx/0 “A 
where ewe RL, 
(6) Q= 7/00 


USB (fet fs)= Sol ag Ht + 


= - [i+ loo ( *2! ao oe his 40.4 
=F (her) [28° 


/E4- 


14.4 CCowel) 
£38 Cle-ts) = FFF 13: 


Y= S5 (10 76) [-2z4.8° 
Olt) = Lem [cos 20 (54/0) # + 0,37 [28 Cos 2m (499x)0%) + 


40.37 |-208 Cos 2m (5-0/ x10% )t | 


These examples ;Mastrate the efbect of arcu 
Q upon he atteuuatiou aud the f4e3¢ auglés 
ok the Steéhouds. 


14.5” (a) , 
B= Re Ep piesay hae ae 33 w 


3 z 
(b) Ly 4. pe = Ey, De (hS) = 470 43002570 Ww 


Tye © 570 = /%o0 w@ 


_ zeooxdlfo , (Fo w 
- 2 


Cc) RR, = FH _ 2000 


ns .| Bu -| CRE i] 2960. 
Y), Rep 7000 


14.64 From £93 04.28 ) aud (4 2¢) Wet Cow write 


kinthse = 2 Wot 24, le $2024 242 es 


OT rea Feu Cos UP e ode Sy, Gos Ue t 
+ 2Gz2 Esin Los ts t- 
1ES” 


14,6 CCouel.) 


Teil | 
Ao, + dbs = 215+ 24, Sem C03 Wet + Ley [I- Coo 2Wet] 
+ Q2 Ese [l—Cos 2Wst_ 


Thé traustormer does wor (245 a-c, So 
Coz = he (2, Fey, C02 We #-Q, Een, Cos 2 #- 


-ae Fou L203 2lus + | 


14.7 Ca) & (6) 4D —»> 

We CAy use the 
cirrewsh oF Fug 14 700) 
by ve placsug 2s wth 
the upper side baud 
Voltage 


esa > 38 os eg t 


where Uses UtWs. 
Sguations (1923) aud (1424) apple if we sub- 


shtuté sg aud b/s3 Yas péctively for @s oud 
Ws, The term of witerest 15 the Htferewce 
s/dé tresaeucy term of £% (/4, 24), A€,, 


RE ew Esa Co3(Ws8-We)A= & Eom Esp Lo3 Wot 


(¢) From the above eguation, we see that sf 


We 1 high b AU, the recovered Sigua/ 
Fréguauecy Ws 43 low bq A We, 


(d) The phtsé of Cc = em Cos Ut doas wot 


Gppear in thé fregaeucy tevms of & (14.24) 
50 +f does wot athéct the recovered Ge Zs. | 
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14.8 
For tHodu/ator *2 


. 2 
Abs = Tot 4, Ogs+a.055 + Sys = ey syy Ue, # + E50 519 ls # 
: 2 ; 
Aras Trot Seta Seg , sac Sem 51 Wet Lim Sip wy A 
ies ~hyg = 24 Esm 1 lg t+ 40, Ee Esau S10 Ut Sj Ws te 
The ovt pat Vvo/tagé Oy, of MWoelu/ator 1s Gledu by 
Coe = hk (Uy3-Ave)= 2414, Eom Sin yt 
+ Ge Lem S3uy Cos Ue- Ws) 7 
— Qe Fem Fs0u Cos (Wer Ws) 4 


The output voltage ot Modulator “/ 7s g1Gu4 by 
£3 (4. Zo). Addis Co, tloz, we get 


C+ lo2= hh [4 Esim Cos ls4 + Q, Fsum Spy WsH# + 
Bae am C04 Cit Ut 
4.7 From £ps C143) oud (14.35), 

2.(4) = S(4) Os(4) = 2 Eom [4 ps Wet Z Gos Bet |Coaus t 
= fim | 2 Coo Wet Cosgt- 2 Cos ie Colt | 
oe... lr Coo (We-Ws)4 + 1 Cos (WetWs)t 

- $97 Cos (3u- Ws) 4 ~ 5h L Los(3UetWs) | 
4.10 


-S 
A-mi, = Ff 2 o,01x 16 = 0,404 5 
Y 


Fves Pepavasion = fr = 100,000 H3 
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14,10 (Conel) 


Mo. of dines trom -7 fo77 = R Nz = >: OS, = 200 
Oy = 2urty = 200 y/o° = 20x00” Hy = 20 4H 


— & Lew = 20 Se 
The envelope 23 


Sivan by £¢ 74,41) 


—ff ° 7 
<=— Bye 2 = 20X10°—> 


14 


a= AT rs & = 0,0)x/6 * = hie T= Las 
Y 
Freg 5epa/a tou = fr = Yo 10,000 H3 


Wo, lines frou -7 fo = 2Hp = = Pays 
0 
By = 2Ny fr = 200 Mie 2x 10% Pe 14/3 


By srereases dAivectly with the message speed, 


LOGIE (Oly Saami, Reta 
RR t+RtRt+R+Rra = 129 Aiscrete value 


(6) Bt vate = (8 bits /chaunelX 24 Chauuels NB000, 
= /92 bits xX 8600 = 4536, Coo bits SséC ' 


(c) Miers ye é A=0,50 


fre hS80KI0" 5 A= AT =0,507% 


—be ¢ —6 
(r= O6S2x10"S 45 Az O.SdK O682X10 = 0.326 ys | 


6 
By = — fo 2 3,07 M3 
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14/3 | 
From £9 (14,46), 


RO lity, Siu ls #,) 


— Ws Sin Us I, C+ Wa 51 tts) 
err heen ee 


Cit Me eT”) Ws #4, ) = 


A cos SOS Wh, 
AL | Cit Wg Sia es) ie 


— Ma Ws Cos*ws #, 
C+ Me 31 Ws 4,)* y 
-5/4 uss Zt; — Ma Cu" Ws t; + Cos Wt) =o 


- Sin Ws F, -— Wg Ci) =O 5 \ a y /- 1a" 


Wg bs 


514 Ws t; =-Mg or LlosWsh-- \7-Mp2 


PUMA 51G4 19 Needed [UW Cosine Cx pression 
bécausé Fo wt /fo°. Jee Fig BONE (c), 


414 
2I2E of f,<f.° fo (min) = SSO-4SS 2 2S #3 


fy (way) = /600-455° = NAS £3 


fo (Way) _ M4As~ 
fo (usin) FS” 


se ot L>f013  folwin) = Ssot¢ 45S = 00s he lt3 


foluay) « le00+4SS-= 2055 #3 


fo(mar _ £OSS_ 20s 
fotmmn) (00S 


/89 


(4,14 (cone!) 


lt is much easier to constract aun osesHator 
to tune ovev 4 A-fo-/ freguencg Yauge +hén 
over G l2-te-/ tréeguaucy rouge. Also s/t 15 mech 
Gastey fo wraké the 2-40-/ Chey uduey Vang @ 
osatlator track ovev the broadcast baud 


of Ss0-l600 AH3, 


(4./S_ 
te = /S/ 000 # Hz 


IFcdss RH3 


veal fo2/5, 45S 2H3 


(b) f, = 15020 RH: 


TF, 2 /8,4SS-I/S O20 2 435° a3 


Tk = 43S AH; +s attenvated by the two IF 
Stages that ara tuned to 455 AH3, 


(ce) f= /5,000+ 2 (455) =/S;0004 Fl02=/S5 910 A/43 


Thi = ty-4y2/99/0-/5,4ss2 ass RA 


Syunce TFe = TFs 4ss hs the ITF 5 4ag¢5 ote 
not block LF’, The wage freguency ty has to | 
blockéd by te two RF 54ages aud 14G Phar. 


(A) For good re jéetiou ot +e (Wage frequency the | 
TF tveqgueucy shovld be high. How evev, Increasing 
the IF reduces the réjeéction of thé néarby inter-— 
terriug Signal ty. For good rejection of both te | 
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14../5 CCowe/) 


aud tx Qa dovble Conversion Super hat 


Yécewev Should be used, See Prob 14/L 
Gud Fig P 14.16 Ce), 


14,1 {6 (a) f, = 750,010 bx; ; oe = /50 Ftd tH 
Rec. in Fg P14,16Ca) 


op IF 
IFCH) = (30,485 -/50,010 = 44S heh; ( Deagciae 


TF (42) = 150, 910 -/56.4S5 2 4sskHH3 (‘Cesecrion) 


Ang attenuation of t2 wust oceer jy *he 
KF aud A11X GY g4agés. Tals receiver tert | 
have bad jwmage fregveucy syterterence 


Cec su Fig P1414 Cb) 


IF (4) = 150, 010 - 140,000 = 10,010 Riz CSS) 


LF 
C770" 


Attenuation of nearby freguewces -suchas t,- 
43 ver 


oor, Peceiver has good wage tveq- 
Utuey re )eetsou. 


TF (Le) 2/50 Wo - (40,000 = 10, Fo Rs (Gx 


ecu Fug P/4,16Le) 


This receiver Combswes the good gu alties st 
the recavers in Figs P19.166a) aud G)* 
Ai) The T= locooAls stages proude 
éexcalleut (Mag é fyesaeney rejection. 
(2) The Tf2=4s5 #3 sfage> prowde 
excelléut nearby fraguducy rejection. 


14 


(6) At freguewcres above S643 we Gower 
obtain both ntarby Fi tZueucy aud pmagé 
fraguéucy rejection wstug go Sregle LF | 
tréguewey, Double Convérscoy Jup her hets ae 
wianvdgtovy so wodéyn Comp yn Copies 
Sys teu s’ becquse of Me over cowded 


Cound tous throughout tht Vadis Fréquewcy 
Spect rum. 


—_—_— 18,20 
t 3 


Mis 


f-= 3 ft = /§,260 MHZ 


lasso ae 


F te | 
| Radiated — 
C/a3:3 2/2335 AB wave ) 
fosh- Fell 
TF 455413 fez /§.200 MH3 


he Pe 


CHAPTER (5° 


15.! From ¢ table of Bessel Lemerous we 
obtary 


Tia) = 0.017 | 


JisGie) = 0,0045 


32420) = 0,/993 
24 GB Kn 


Jer (20) = 0,00978 ae 
ES fs 
ee = 6 =< oo = 
(4) By= XAFFRs fez Spe bes 


From Fig (S.2, Mp3 12 radjous 


Sea A Sad 
Mp = me ) +; ss 7a = 6.25 AH; 


(b) m= 28 = 2S vadious 
f 70 
Frou Fig 1S. 2) fgehS 
Bye 2x 75x14S52 225 £43 (BEE, ) 
16,3) Veit Qudio preduces Af = CAH3 14 wtodulatw. 


Af, = 0,40x6= 24413 5 /2Aat = 122245 288 3 


Al22=0,80x%4-°G8 s (2642 = (2X48 + 576% 1 
2 t32%80xX6298 6 + J2ats = 12n4B = S76 1 
A ft<qe O.20XG62h2 " , l2aty > (zxah2se (44 " 
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15,3 CCouel) 


ZOE 
My, = coe S76 Vadiaus } Gu = 2X 28,8x 40S = 605° 


SH 


M2 2 =f SAC 4 ; Bus = 2X SACK AOS = [2,0 


Sf ; i 
Meg = Saf = /K2 fy BWyz2nS26K h20 © 138,57 


“tg = ah = 14d oe Buz a2Xx (GER 2,€ =: 72,0 


Bu4= 6! #3 j Wo, Side trey = 22 


BW = iZg2d " ; n ” Y) I el | 
Bus = (38 ” ; " e Y) - 4% | 
bBu% = 8d " , . (3 Po ale 3 

45.4 lVelt Gua dyo produces Me = Grad Ww Vial Osc. 


Mp, = 0.40x6 = 24 rad: Ati = 2.4x%0,. 2,20 sig 
Mp22 0.B0xb © BE 4 s Ahkee ABKi029,f0 2 

VM p3 = 0.8xbo= 4G, 4 " <4 Ae Z,8xZ0 e/4G,do " 
Vege 0,20x65s f2 1 jp Ofee N2kK10 21202 y 
1244; = /2x 20 = 144d seine » '2My = 28.8 vod | 
iZa*2 = 12% 48d = S260 ; (2 Mee SAG 4 
(23 = (2% 1440 = 17280 


4 
7) LeoMgs SAL " 
l24fg= [2x 12005 14400 » ; 


12 Mgr 144" 
Buy = 2X14, EX 113 =< 325 Bune F2 brs 64 Side 


treq 
Gree 2RSAEKLO8 = (24, S~ Bu22124 Y) , l2¢ ” | 
Bu322x/7280xKh08 = 373 Bus2e37Z2 " * 124 " 
Brae 2x 144K 120 = 


360 Buge 3GO » 5 Zh ” 


: Z 
Ue = 9,80 Cosl0ooT dh + 0,80 Cos 20067 


& 
el of ode Cos C00omdt + Bee cos 20,000 74 


My = 80x68 48 fod $ ALN 4.8052 24 y tae 


2° 0.80x6243 " * ale <4 8xhoe 43 4 

Wont HBPxe = 16 " °Ats: NGxZ0¢e 48 " 

Mpa = eter’ 20,2 fF daferdtzxso = hr v 
: 70 


Suce the tregu aucy deviations ave the same 
a5 those Lor phe FU SYS+Eu 1 Frob./S. 3, 

the bondurdths aud wvumber ot side freguen ces 
| ove also tlt Same. 


L/S Fer thé sim pitied reactance Woda ator 
cweust of Fig 15.5 Cb) 


Te wey = 5s fe F, Il hée 
Fi2 e E2 

a = =— d ¢ (x s 2) 

t e-4X x, ike 


ae Nee Tp.= hee T Fi = A hee I, 
RP, + he 


I: IO + kheed, : jE [1+ A heel 


! 
T= 4 iz We, [ith hte] =) Fi2W oir 


G2= [lt aheele = he hee es 
Rae ied 
thle 


IG@S™ 


4S, 7 
sa or the egu/veleut civeu/ts of Fig 18.4 Ca), 


Cot OG + iigsc Jar Re, =Qr5 + Gm o (S00 lS) 
Quo = F000 t+ S00 (-3.5) = Z000-/7502 1250 wu 
= GtS + 2800 (128 x10 = 0,4 373 pt 


= a / 


o = . 
27 VL po , (27}*(6x109* 4204107 


Co = 35.10 pf Cy = 3S./0- 8,/3 = 26.9 of 


ALS Ac fe C &¢ C/5./8) page 765) 


RL 
AC=- RAF Co. —-2xX 2K 38S,/0 ~~ 0,023¢ et 
GO000 7 


rs] 


? 


ACHAGUE SG, ‘ 4 Gy = tee 9.4 4 U- 


Gu = 30007 S00 Oe ane 


AGus S00 
D@e / 


A Lt 6 
Ages Sm. is 2 0,0/87V ! Sam 2 0,0/87 V 


() Af(osc) < 24H; ) a4 Af (ose) = ZS HH 


Ne = a - Z8 VYodiaus ; Fr = 408 


Bus 2x48x 1082104 & 43 


1% 


15-7 Clouel.) 
(4d) f=6 


2fozl2 bfo= 3h 12fo272 
Aafz2 


Zafe4d CAFHIZ l20f= 24 be Gy NI 


al cad ed Ge a ae 


15.8 (a) For the simp bed Varactov Crvecast of 
1g 18:5 Cd), 


Frowm the sofation of Prob §. 7 


Sex 58/0 pf § Ge 35,1/0-6,8 = 28.3 pf 


_ - 2% 38/072 Ome OS 
(b) AC = Rte, an = —0,0234 pf ( Prob eG) 
00 
AC=-0,80 AV, = -(- 00234) 


0.023 
AV = EES 0.0292 V 
o.8 


Cc) aud (d) Solution and resa/ts same a5 


7hose su Prob 15.8. heactouce Tobée 
/3 replaced with the Varoctor 
cirecast of Fig 18.5 Ce), 


V5e9 (a) t 
gsr (#) = J we at t 4s + hp és ( From E9059) 


Dit) = Wet t dot a, LEsm 3110 Wst- 


=Wet+t Me Sin Wt ) Me =A, Esuy 
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15,9 Cone.) 
7 bis expression for g(t) +3 pha Same 43 that pH 
£3 115.4) for 4b) for FrA. 


A (4) = Tem Coo OCt) = Tem Cos[tdet + Mp 310 Wot | 


/f we replace Me with Me we get phe FH4 
Expression yn £¢ (S05) tov AC#), The expression 
toy AC) Frven 4 &¢ C15. 7) , thera tore, vagrasduts 
ACh) for the Pm gystem if Me 1s veploced 
with Mo. 

J. (0,50) = 0.9385 


(b) For Wp = 9.50% | 
J, (0.50) = 0,2423 

Se (0,8) = 0,0306 

J3 (0.8) = 06,0044. | 


For My £0.50 s+ appears veasonable to neglect 
all s1da freguewcres beyoud tye tist pair. The 
ZX pré 3s 70% for L C#) for imps 0,58 13 
4 (#) e Tew [0.9385 Cos Wet + 0,2423 Cos (Wet Ws) 4 
— 0, 2423 Gos (We -Ws)t 
+ 0,0306 Gos (Wet lWs I+ 
+0,0306 Cos (Ue- 25) + 


20,50, the expressvou fov d(#) 19 the same 


for m » 
as OES. tov gu AM sigual. This 1s Called 
Yiavrow-baud Pm. 


L510 (4) A= (reus t Ison Fry ws | Din Wet 
Tew [1 +t Ma Siu Ws #] 5. Wea 


Tew [510 Ue t-MO Cos(We+ us)t 
+ Ha Los (we-ws)t | 
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18,10 (Cone) 


~<——_ W, 


(b) 
Wet Ws per 
ju 
—> eee 
UbeWs Wey Ws 


PM Phasor D1a¢ rou, AM Phaser Diagram 


)1f we shift the Atl carrier by Fo, we then have 
a phasor Hiogram idéutice/ +o thé PM phosor 
aiagraw, The system showusu Fig PUSH 1s Known 
a3 the Arustroug phase slut! modulator, /n 7h19 
Systew +E outpa?t ot the bofowced wWodufator /3 @ 
DSBSC (56E GE 726) Wave ssf 4S Cou bseeéd in thé 
Addug AJe+work with the covrier te atte the 
Carvier 13 shitted by Fo° to produce @ Norrow 


i this systeu, 


IS./1 farhel éxplon ation 13 G/VEéH 1u Frob 18. /0, 

Balawced Modulator: Generates the double 
31¢¢ baud Shy Eitd 

Carvier Jigual (3ée pose 

726) 

Phase Shitt Zo°: Shifts the carviev te by Go°, 


Adder Me fwork'. Low binges te Go° shit téd LOUIWIGY 
with the DSBSC 3/¢Ha/. 
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LStE Ca) Wah eee 25x10" 


fs ae 


= /S00 Yadhouws 


5 
t s - 
Wr, z ees 2 S Sadeuws 
P 78,000 
(b) 


For f3+ 50 H3 + Mp _ 4500 


Mp 6.S0 


r) 3000 


d L | 
fe, PRION” | 40.0 
fe 200 x/0% | 


Wo, bécause wt uted @ sera ltypheation ef Fooo to 
obtain me desired my of (500 Yodious. 


(Cc) 


0.200¥ 64 = (2,800 A443 


G2.160 © 
48 


LF/87s— MH: 


fose.z 2 12.80-/,98I7S = /0,88/25- 14/43 


694 {62 12,800 MHz | 
64 Mp LUBIS” MHZ 
64 Me | 


Aut, 


260 


FRE 


With g@ Bys 200 &H3 phe Crran?t Qs 

would VGug é from 2.75 #o 8, These Vawes 

Would not prowde su ftir cert S¢lectios ty, 

Also with a Buo€ 200 fa 3 thave woulda 

ouly be roouw for S chonwelS, Fr wy +h 

staudiord brood cast baud of SS to /b06 
M3 1S wot practical, 


15.14 (a) 30 hs 


fe, © 152,030 £43 fez © ($2,060 £43 


5000 


rt N67 > Bye = 2X 542302 24 KAZ 


= 2002 = /6.7° Bay = 2x 5K h2o = /2 & 3 
/ Foo ‘ 

(b) Guord Boud = 30-2464 6 & Hs 

(c) fe, =/152,030 [ /+ 0,0005% | = /$2,.030 4 0.760 


feos 152, 060[ ]- 2.0005 2] = 152, 060 - 0.760 
Guard Baud 19 décréeased by C2 X 0.760) to 


q@ value of 2.48 &H3, Side Fregueucies 
do wot over/op. 


26 / 


1$5,./45° 


LOR 


IE-UAS 
ee -/ WW 5)00 at 
| = 1S, 3 

6 (4) tan |/+™m Cos ly, t C 1) 


aed tnd . AQ s+ Ya _M sivas 
At aE ce ae AF ? 1+ Cos Wwygt 


au. mwa [m + Cos Wat | 


At Cit m Cos uyrt\* 


de i l : m Wa lm + Los wat] 
Ad & j + Lim gin Wat Cit m cosuyt | 


i) $m cos Wy? |. 


m Wy lmt Cos Wyd | 
ian Loo Wyt 174 LM Sin Uy tr 


a mw Dm + Cos Wat) 
It 2mMlosupim®™ 


CHAPTER 10 


16./ 
Ac = - Zeol exp (ee/b)- 1] + Xe AE &¢ C/6.2) 


ies DB | [=se+7es polwle 
Io 


Ae = Lego [ exp Aee/e)-1] +Xo ty EG (16.2) 


Vea= & In [Ae+ tonnes te | Be VEE etle- Ure 
EO 


£03 


IG. rem B9 (16.2) 
Acs Teo tense 
Ae > -Teot Kz ay 
Ae? Leo- an Toot My oz Le 


Ae - teo-Kw Jeo 
l—- My Xr 
1x 10 ~-0.98(0.Sox16 


l= O98 x0.99 


- Leotoz Tee 
SS 
l-Kpy Xz 


Ae 


° -7 -9 BY, 
1- 0.98K 0.49 2.52 


16.3 (4) tgso: des i¢ 


de = Teo tole = Teg to, Ie 


Ico _ 
te i‘ Je i I=—Ayp 1=-0,978 


Cb) From Prob. 16,2, 
Teac 
crea Co -Aw Leo 
l-kKv AT 


Je 
/—-Kky Ar 


Ce) Fee Teo [&xple)-i\telgle sae L 


Te = Teo 4 Xu Xz Te 
Ie = Leo ¥. / 
l=X KT  /-0.98K0.40 


OF. 


= S0OuNqQ 


1-0.978x 0.40 


a - Jeo + Xr Teo -0,4I + 0.40 (+) 
"= 0, 98K 0.40 


iy = 0,98 
Tin = /"10"G 


wre 0.49 
deo = 0,5 x10 '@ | 


=-9.0019 wa 


Uce 2/0 


Ze | B-2 


y 76 


=- 0,0164% Lq 


Le = 0.40 (1,68) 
= 0.66 wa 


2 h6Su0a 


, Vee 10 Wy = 0.98 


Teo = lve 
“T= 0,40 
spe Q- Xn) Tea : Teo leo =0.49! We 
09) Kn 
2 L098 lle) 1X0? _ 10 | Ix WG 
0,978 0.98 497° 0.98 


1g = 0.203 mas é 
BA 3 a 203 4G ; Tep2= 10.203 MG 
(b) Vcan =O 


Veg = -2S5 ly 100.240.0004! —- 4 
scale escapee, 
0.41x1/0° 


3 
2-25 My sStxlo = -25(964) = -24) mar 
Vee = Vep-Uee = 0- (-241) = 24) mar 
CC) overdrwe ne F * Tex = 3X 2032 609 we 


Toe oe Teas /0 HG 


Tey = 10.609 m4 


Vew2>-25° /y fie ieee = -2S5° /y /é./x10 : 
0.4lx 1075 


= -25°4.7) =-243 wa 


Veg x72 /n| ate tote lod) 40.96 go] =-25 yn 4o0o 
1x10" 3 


Vem = -25G) = -/50 ma 


Vee = Ucg-Vegp=-/S0+243 = 93 wAH 


LOS 


16.5 ° 


ST RD 


= -3 - = 
G10 = Te,Xq = 1X10 20x/o! = 20x10 coulowhs 


N= —— = ——— = SF 


Ar - Te /n [ne mo lar (m | odode 


/-0.9o/n /- 0.90/S- 


Tar ait Aaa Js 1 /920NS 
/n [ize 0,182. 


Tes Tae | /92_ 3,84 ns 


hee 70 
a Nem} _ Sts 
A= Te In [PtH | 2 7 iy [SPE 
as mia aye ns 


A, = Tor Iu [2coern | = 192 In a ae | 


(4 0./0/m /+0,lo/m 


= /92 In [4tSS} 2192x0164 R760 UNS 


Fem 


Ie=/0 WIG 

Tp; = /wq 

Ip2= -/ WO AY: 
Vee 22S mu / Iczlo 
Upe=-3200 mu tTpa=l 


Sélect’ Vec=-/ov 
Vaa= 460 V 
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/ 36 Cconel,) 


ene TES 


Vee JO. 
Ke = ey (eke 


Yee 8iM82 1 Gomi, Fy 
P+s Rrly 


Sétecr R= S./ AL aud Rye 20 Kn 


s/ 
oe Ss) $20 


Saturation Va/ues: 
Ny (Sat.) = Vee -RCIs +Z,) 


Vaa- Vee 
ae ee jn 10 +0,30 . 0.51 ma 


Rb 20. 
AG, (304. ) 2 - 0,30- 5,1 (bor O5IS) = - 8,03 V 


The waveforms of Ag Gud Ac are ot the 
Same forms G9 those Shown iu Fig 16.3 C@). 


IG.7 Correction i change (AE +AB)C +o (ABtAE)C 


A|B|c |\(AB+A78)C| ABtAB)C| Y 
sO s:|-O O O fe) 
Oo | 0 | O ] | 
‘ha a O / O / 
Orr rey O O 0 
eR Sar a } O / 
| ro) ] 8) 6) O 
ape Ot O O 2) 
/ / / O / | 
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16.10 


Correction 

abe to abe 
abe to GbC 
Q@be to be 


Led (a) #8) 


Frou thé adjacent? fFruth 
tab/é we 3te oy hha 


C= AG 


5= fA8&+AB 


= (A+8X A+B) = (A+B)AE 


(é) 


16./2 

@, 19 G@ series of 
lus pulses spaced 
/oou s a port. 


Yes, zee Jectioy 


14.7 ow sampling. 


S= (A18)AB 


g 


& 


Cs 1” Vo/4s 


C=AB 


Ms 


16.43 


10 
@, 43 egual to + 
the largest imput S¢ 
vo/4age. ee 
2) 
f Cy ¢ /0 
Sere ww 
Az os q F 
S 
=, 
.® 
X 
re) 
16.14 : 
x 
$s 
S 
s ra) 100 200 300 40¢5 S00 660 Ms 
8 
ry /, = 
(a) s oie 
6 ms 
= 
es 
(b) Y 
© wes 
ie 
SS 
~ 
(Cc) > . 
6 200 400 600 MS 


When drede D condaets Uo= 2, 
ve ” D fpoH- Conduct sug Ao 2 AS, 
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16.15 (a) K,= lo ba 


cutott state: Vee=-Zov = —, Ve _ -10% 


Kerb F, + @2 
Ee = EES es Linke pen 


2 


Saturation stove! tee Sma, IIgs 0, Sb, hee = Ze 


ie 2 0,20 v, Vae 20.40 V 
15 -0,20 
IA S sso 


- 29623 bt 
Ss 


A 


Te+Ipg = V.- - Vee = Veer V2 ra & 
FP, - ke Lz 


T= SOO 1 ose = 0.26 40.50 50.76 wa 
oe 4o 


U-Vaé _ 15-046 _ 1920 h« 
bE, th ad 7 tad 0.76 


k= 142-102 920 b«# 
Cc) 
@= Gr = V,-RT = /S- (4.20N 0.16) = 15 -6.98= 8,02 V 
@/30 = [tee R, + “ge 
R, + R,, 


= 15-04? Ni0)4 0.40 =265+040 = 3oS5°V 
4.20410 


ED) AA 4s hécessary, Tis funetion /3 to Jupp! 
the <utotf voltage Vgg=-Xov, Jee é 
2x press /ontor Vas Ot 04 top of tye's P2ge- 


Ai 


16.1% 
—- G2) “a smee 


Cotott state: Veg e-2ov2 fea, ~s0k 
ho +2 Ki + C2 


G 
Rp = aoe =4xS5=20 aan 
UV 
1,2 —— 5 2 oo eee 


Fot Re S+20 


Saturation 3tate: | 
tes Sma, Ig 2,50 ma, hee=Bo 


Vets 0.26 v, Use - 0,40 V 


a8 = I,+ La = etUee t te S BLS Se + 0.4 
Pe 20 


7% +936 = 402WwQa. 


ae sess 29623 AL 


Cd) K, Ccounot be oust ted. The cutett vo/lage 
Vag e-%OV 15 developed aeross Ry. See 


osteo : 
is eee for Use at the top of thro 


1G./7 (@) 
~ Rye Ve 
K2+ Rx’ 


d 
R's Fx. Asses he 


Vge= 


ae 4565x110 | ys 
Z7t1LS56S Be oar aM 


-_ ° e 
lransistor /3 cutott. 


2IZ 


16.17 Cfonel.) Cb) 


Increasing the number of m 


puts decreeses 
the Va/ue of 


( e 
Ky ae ia (w here n= “number of inputs) 
The correut Avan Te on Vz 13 YC reased. 
ee 
oa Ret Ey 


The cutotf value of Upe +s decréosed. 
— Py’ Ve 


Vee = 
Ret Ry 


The sigueal cuorreut Ts 13 pucreosed. 


Is = J, + Vee, Vet Vee 


(ae Rez 
/6,/8 (a) y -hoVse eC. hi Yse 
Ce Reena s oat © Vas Vae 
2O0xX2 : = 22 2&n 
b= ase = S hn 9 Re. a = < 
(b) 


Se eh Dried Onn R VY 
OCR Mia, p= wipe Pe 


Me (ON) = Ue (504) = O,20V 


Sx/0 | lo KA 
Al, (OFF ) = =e = 2o7 v (7we ) 


Ae (ofr) = 25% 2 SSS VU (Fuk KL) 
AS$e2% 


RZ 


1618 CConel) CA) 
Re Vee 
Fe) = ——— 
Up (0 Gd RitKke ; t 
Ap F. Vo 2 ALS” Vo 
a Ag Joe 


Riis 2#An where R= & 


“ ne Be & (number of lo &t /oads) 


Referring to Fig./, we note that resistance Ks 
of Gach igual Zourcé Vv, Vz, Gad Vz 12 Connected 
across Fi whenever +13 clrsde 18 Conducting, For 
the moment Jet us a@ssume Ks 13 Verg lovge 30 
We Can use hE suuphitied Circuit Shown 14 FIg.Ae 
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L619 Ccont.) 
V,= (44k) T,-R: Te 
V2 =- iL, + (hy'+ Rt) Ie 
Vie Y-R I, 


Solving for I, and Vv, 
we obtam 


_ (Rat Rc )Vi 2 Re Ve 


- anaes ee Where & = £2 
Cht+h ey C2 +h) - Re 0 
; hz humbev of 
Bem ieS VY, -& Vol Condvueting 


Ais 3.cavniu g al/ JWiodés are Non-condacting, “We 
Son determine FG. 


Vie i Tg © 0,400x 402 ogo Vv 


V, IS 
ooo) tal SO a 
Bre Ke, +0.F0 
A = Soe - /4%60 At 


Mow consider thé case where aH Hodes ave 

conduc tsug : 

UV, = Ie? A320 ; Us £-0,50 V , ey - /00%0 tt 
(ees. 


Sey 25. (attéectwe vessstowce shunted 
3 : 
across Ki sro An), 


AAS 


16.19% Colon 4) 
ln order for Vz to be negotwe, Bin > RV 


(ep /3 G mwaximum whey y= 4 Ae, owe pode 
15 coudécting, 


(Co (4x) = Ke - kz 
Fo ling thé Ox pres3/on for Uy’ for Re, we get 


fo - RR, (V2 + Ve’) 
CR, + i) Vi - RAV, 


5o as towelude the eftect of the soput rés¢st-— 
Quces, We will réplace Ri wrth R; l|@s . Zer 
Us assume that Rs =/5 44; thew 


P; || Bs = s00]] = /3 AL Chev Hawt 


, : 
Tyee —/3x 14,6x/0 (/0— 0.50) = 860 44 
(14.6 +/3)(0?X-0.50) -/3% 107 (1S) | 


oe For Mel i Vj 2-050 V 
(Cc) Now Consider case of 3 diodes conducting 


46, N=3% 
0, || Rs = /00 2. looff 5 = 4.76 htt 


‘= fz. 860 
Gana = a = 467 bn 


4.76 [2%.870/5)-14,6C10)] —_-4,20(- 03) 
I4GX4.76 + 2.87(/4,644,.76) s257 


= -3.92 Y 


AIO 


16.19 (Couel.) 
For Vu= 0.40 V thé wernimen Value of 
Input Voltage Vs (tov dtodeé *3) 1's 

Be yan ed @3 Follows * V, 
Uy5 94d ee aré 2éfo. 
For Ds to be cutotf 


A3- ks Is » Vie = 0.40 


(Rs+R2) Vi + Bs V2 


Ue = 
3 Re 
_ 0:40 (/St 8,60) + 15 Ce) = /8.5 V 
8.60 


This value 1s gure lage, let us deteruume 
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